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HOW TO USE THE SOIL SURVEY REPORT 


f hese SURVEY of Sargent County, North 
Dakota, will serve several groups of readers. 
It will help farmers in planning the kind of 
management that will protect and improve 
their soils and provide good yields; assist engi- 
neers in selecting sites for roads, buildings, 
ponds, and other structures; help county plan- 
ning or development boards to decide on future 
development of the area; and add to our knowl- 
edge of soil science. 

Locating Soils 

Use the index to map sheets at the back of this 
report to locate areas on the large map. The 
index is a small map of the county on which 
numbered rectangles have been drawn to show 
where each sheet of the large map is located. 
When you find the correct sheet of the large 
map, you will see that boundaries of the soils 
are outlined, and that there is a symbol for each 
kind of soil. All areas marked with the same 
symbol are the same kind of soil, wherever they 
occur onthemap. Thesymbol is inside the area 
if there is enough room; otherwise it is outside 
the area and a pointer shows where the symbol 
belongs. 

Suppose, for example, an area located on the 
map has the symbol FoB. The legend for the 
detailed soil map shows that this symbol iden- 
tifies Forman-Aastad loams, undulating. These 
soils and all others mapped in the county are 
described in the section “Descriptions of the 
Soils.” 


Finding Information 


Some readers will be more interested in one 
part of the report than another, for the report 
has special sections for different groups, as well 
as sections that may be of value to all. 

Farmers and those who work with farmers 
can learn about the soils in the section “De- 
scriptions of the Soils” and then turn to the 
section “Use and Management of Soils.” In 
this way, they first identify the soils on their 
farm and then learn how these soils can be man- 


aged and what yields can be expected. The 
“Guide to Mapping Units and Capability 
Units” at the back of the report will simplify 
use of the map and report. This guide lists, 
in alphabetic order according to map symbols, 
each soil and land type mapped in the county, 
and the page where each of these is described. 
It also lists, for each soil and land type, the 
capability unit and the page where it is de- 
scribed. 

Engineers will want to refer to the subsection 
“Use of Soils for Engineering,” which evalu- 
ates the soil characteristics that affect engineer- 
ing. 
Scientists and others who are interested will 
find information abeut how the soils were 
formed and how they are classified by reading 
the section “Formation and Classification of 
Soils.” 

Biologists and others interested in wildlife 
will find information about fish and wild game 
in the subsection “Management of Soils for 
Wildlife.” 

Students, teachers, and other readers will find 
information about soils and their management 
in various parts of the report, depending on 
their particular interest. Those not familiar 
with the county may want to refer to the section 
“General Soil Map,” which describes broad 
areas of soils. They may also want to refer to 
“General Nature of the County” for informa- 
tion about climate, physiography, and drain- 
age. That section also summarizes briefly the 
early history of the county and gives some sta- 
tistics on agriculture. 

* * * * * 


The Sargent, County Soil Conservation Dis- 
trict and the Wild Rice Soil Conservation Dis- 
trict arrange for farmers to receive technical 
help from the Soi] Conservation Service in plan- 
ning good use and conservation of the soils on 
their farms. This survey furnishes some of the 
facts needed for this technical help. 

The fieldwork for this survey was completed 
in 1958. Unless noted otherwise, all statements 
refer to conditions at the time of the survey. 


Cover picture: 


Aerial view of Forman-Aastad loams, undu- 
lating; Sargent County Soil Conservation District head- 
quarters and tree plantings in foreground. 
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SOIL SURVEY OF SARGENT COUNTY, NORTH DAKOTA 


BY WESLEY M. LARSEN, HOLLIS OMODT,' ELDON EVANSON, DONALD KERL, AND LORN DUNNIGAN, SOIL SCIENTISTS, 
SOIL CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE NORTH 
DAKOTA AGRICULTURAL EXPERIMENT STATION 


General Nature of the County 


ARGENT COUNTY is in the southeastern part of 
North Dakota (fig. 1). The county extends 86 miles 
from east to west and 24 miles from north to south, and 
it has an area of approximately 855 square miles, Forman, 
the county seat, is in the geographic center. 

About 95 percent of the land area of Sargent County 
is farmed, and about three-fourths of this is cropland on 
which small grains, corn, flax, millet, and alfalfa are 
grown. The rest of the farmland is used mostly for pas- 
ture. The sale of grain and of livestock provides most 
of the farm income. 


Early History 


In the spring of 1879, a survey party led by E. H. Ant- 
werp entered what is now Sargent County in the Sisseton 
Hills area and found no white settlers there. Some settlers 
did come in that summer, however, and many more came 
during the next 2 years. The first settlers staked claims 
in the eastern part of the county, many of them along the 
Wild Rice River. Much of the county was surveyed in 
1882. By that year, many settlers had staked claims on 


*Mr. Omodt is now soil scientist, North Dakota Agricultural 
Experiment Station, 
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Figure 1.—Location of Sargent County in North Dakota. 


unsurveyed land and were holding their land under squat- 
ters rights. These first settlers usually built.sod shacks 
that had roofs and doors of lumber. They generally broke 
land near their shacks. The survey party was instructed 
to note the squatters’ names and the land improvements. 

In 1883 the Territorial Legislature of Dakota created 
Sargent County out of the southern half of Ransom 
County. It was named in honor of H. E. Sargent, the 
Superintendent of the Northern Pacific Railroad, to 
acknowledge his interest in developing: the Red River 
Valley. 

On July 16, 1883, Governor Ordway appointed the first 
county commissioners, who designated Milnor as the tem- 
porary county seat, In the following year the first county 
election was held, and Forman was named the county 
seat. 

The Northern Pacific Railroad extended to Milnor in 
1882, and was completed across the county by 1886. Dur- 
ing this period, the Minneapolis, St. Paul, and Sault Ste. 
Marie Railroad was also completed. 


Climate 


Temperature and rainfall vary widely in Sargent 
County. Table 1 shows average monthly, seasonal, and 
annual temperatures and precipitation at the weather sta- 
tion in Forman. 

Seasonal temperatures range from an average of 7.6° F. 
in January to an average of 70.1° in July. The lowest 
temperature ever recorded was ~45°, and the highest. was 
110°. The difference between the average summer and 
winter temperatures is 56.2°. The average annual temp- 
erature is 41.5°. 

Although daytime temperatures are usually high in 
summer, the weather is reasonably comfortable because 
the air is dry. The lowest daily temperature is seldom 
above 70°, and nights are usually cool. 

During winter the daily temperature fluctuates greatly. 
Early morning is usually the coldest time, but the day 
warms up considerably when the sun shines. 

The average date of the last killing frost in the spring 
is May 21, and the earliest killing frost in the fall is Sep- 
tember 21. Thus, the county has an average growing 
season of about 123 days. The latest killing frost on 
record was on July 7, and the earliest was on August 10. 
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TaBLe 1—Temperature and precipitation at Forman, 
Sargent County, North Dakota 


[Elevation, 1,249 feet] 


Temperature ! Precipitation ? 
Month Abso- | Abso- Driest| Wet- | Aver- 
Aver-{ lute | lute | Aver-| year jtesbyear| age 
age | maxi-| mini-| age |(1936)] (1916) | snow- 
mum | mum fall 
oF, oF oF, Inches } Inches | Inches | Inches 
January..---- 7.6 57 | —45 | 0.45 | 0. 29 1. 62 5. 2 
February... i1L.9 64 | —43 50] . 58 . 10 6. 4 
March. -_----- 26. 0 84 | —34 80; .60-] 1.15 5. 5 
April__-_--.- 44.0 99} —~ 5] 2.01 | 1.18 3. 05 20°F 
AV oss ooe 55. 7 99 18 | 2.95] 114] 5.16 5 
June... 65. 0 102 24 | 3.60 | .93] 6 78 0 
July_......-- 70.1 110 28 | 2.88 | .51 | 10.10 0 
August_--.--- 68. 2 105 29 | 2.75 . 45 4, 09 0 
September___-}| 59.5 101 11 | 2,07 | 2.03 2. 59 4 
October__..-- 46. 0 97 | ~ 6) 1.385] .15 . 05 Lit 
November...-| 28.6 82 | —28 57 . 64 . 07 3.8 
December.-_-| 15.3 64 | —86 . 56 . 61 .75 5. 1 
Year---_- 41.5 110 | —45 20.49 | 9.06 | 35. 51 30. 7 


' Average temperature based on a 64-year record through 1955; 
highest temperature, on a 42-year record; and lowest temperature, 
on a 40-year record, through 1952, . 

2 Average precipitation based on a 64-year record through 1955; 
wettest and driest years based on a 61-year record in the period 
1892-1955; snowfall based on a 20-year record through 1952, 


Most of the precipitation in Sargent County falls dur- 
ing the growing season, almost half of it in May, June, 
and July. June, the wettest month, has an average an- 
nual rainfall of 3.60 inches. During summer, most pre- 
cipitation comes from thunderclouds, which produce 
heavy rainfalls in short periods over small areas. 

When the moisture supply is adequate during the grow- 
ing season, the soils of Sargent County produce good crop 
yields. Crop yields are often determined by the amount 
of rain that falls in critical periods. Thus, the timeliness 
of rainfall is more important than total annual precipi- 
tation. 

Because the temperature and rainfall vary widely, only 
a few kinds of crops can grow. The best suited crops are 
Durum wheat, hard red spring wheat, oats, barley, flax, 
and rye. Corn is grown for cash or for feed. About one- 
third’ of the corn in the county is cut for silage or for 

reen fodder, or is grazed off. Occasionally the frost- 
free period is so short that corn does not fully mature, 
and the crop is cut for silage, is grazed off, or is picked 
and sold Jocally as feed grain. 

Weather variations also directly influence the amount 
of soil lost by wind and water erosion. Most of the wind 
erosion takes place during winter when there is little or 
no snow cover and early in the spring before. growing 
plants are established. 

Sheet erosion accounts for most of the soil lost through 
water erosion, but little or no soil is lost during long, 
general rains. The erosion occurs mostly during short, 
hard rainstorms or hailstorms. Except in small local 
areas that are repeatedly hit by hard rainstorms, sheet, 
erosion is not serious. Summer-fallowed fields are most 
susceptible to sheet erosion because they are bare in 
summer. 


Agriculture 


The statistics in this subsection are from reports pub- 
lished by the United States Bureau of the Census. 

In 1959 there were 1,003 farms in Sargent County, com- 
pared to 1,168 farms in 1954. The average-sized farm in 
1959 was 512.8 acres, or a little larger than that in 1954. 
Of the total number of farm operators in 1959, 406 were 
full owners, 411 were part owners, 185 were tenants, and 
1 was a manager. 

About 75 percent of the farmland in the county is suit- 
able for crops. Farmland not suitable for crops is mostly 
wet, steep, stony, or susceptible to wind erosion and is best 
suited to permanent pasture. In 1959 there were 324 
cash-grain farms, 845 livestock farms, 163 general farms, 
36 dairy farms, 15 poultry farms, and 120 farms of mis- 
cellaneous types, Most of the cash-grain farms are on the 
well-drained, productive soils, whereas the livestock farms 
are on soils that produce low yields of crops or are not 
suited to cultivation. 

Farming operations fluctuate more on general farms 
than on other kinds of farms. On general farms the in- 
come is from cash grain and livestock, and farmers vary 
their number of acres in crops and the number of cattle 
according to the price outlook. Between 1954 and 1959, 
the number of cash-grain farms decreased about 87 per- 
cent, the number of general farms decreased about 45 
percent, and the number of livestock farms increased 
about 24 percent. 

Table 2 gives the acreage of principal crops in the 
county in 1954.and 1959. ‘Table 3 lists the number of live- 
stock on farms and the number sold in 1954 and 1959, 


Tarte 2.—Acreage of principal crops in 1954 and 1959 


Crops 1954 1959 
Corn for all purposes___...---~+-------------- 41, 222 42, 128 
Durum wheat harvested_-_---_.- __..|- 35,374 ] 11, 689 
Other spring wheat harvested. wu--| 44, 343 48, 470 
Oats harvested. --..---.-------------------- 62,296 | 56, 977 
Barley harvested_._._.---------------------- 41,879 | 43, 909 
Flaxseed harvested. _...-----------------~-- 35, 033 23, 291, 
Proso millet harvested__.-------.----------- 15, 888 | 17, 508 
Rye harvested. .-._-.---------------------- 8, 856 9, 212 
Soybeans harvested for beans. _.------------- 392 5, 466 
Hay crops, total_.-.-...-------------------- 81,583 | 65, 041 


Tanz 3.—NVumber of livestock on farms and number sold 
in 1954 and 1959 


Number on farms Number sold 
Livestock 
1954 1959 1954 1959 
Cattle and calves---------- 33, 926 | 31, 564 | 11, 907 15, 744 
Togs and pigs_.----------- 23, 334 | 27, 335 | 20,452 | 33, 588 
Sheep and lambs__-.------ 20, 350 | 24, 012 | 11, 242 12, 473 
Chickens over 4 months old_|182, 649 |137, 369 | 75,956 | ‘76, 578 
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Native Woodland 


Native timber in Sargent County occupies only about 
3,000 acres and is mostly on the bottom lands of the Wild 
Rice River. Common native trees are American elm, ash, 
boxelder, cottonwood, bur oak, and basswood. Only a 
small part of this timber is cut and used for lumber. 


Physiography, Relief, and Drainage 


Sargent County was glaciated by the late Wisconsin ice 
sheet, which determined its physiography. <A. glacial 
till plain occupies about 65 percent of the county, and two 
glacial-lake areas occupy the rest. The topography of the 
county ranges from nearly level to hilly. Although the 
county slopes gradually from southwest to northeast, the 
drainage system is not well defined. 

The relief of the till plain was formed as the ice melted 
and is much the same today as it was when the glacier left 
it. The plain consists of three areas of morainic hills and 
of extensive areas in the central and western parts of the 
county that are dotted by depressions and potholes (fig. 2). 
The depressions and potholes range from one to more than 
40 acres in size, but three-fourths of them ave less than 
5 acres. They receive as runoff all precipitation in the 
area except that absorbed by the soil or drained by the 
Wild Rice River and its tributaries. In this area dotted 


by potholes, relief ranges from 2 to 25 feet. 
The three areas of morainic hills on the glacial till plain 
They are the Sisseton 


range from 50 to 200 feet in height. 


Hills, the Dead Colt Hills, and an area consisting of the 
Sand Hills and a glacial moraine. The Sisseton Hills, 
which are the largest in the county, rise abruptly from the 
till plain in the southeastern part of the county. They 
form a distinct line of bluffs that can be seen for many 
miles from the north. The Sisseton Hills consist of sev- 
eral single ranges with intervening draws and valleys that 
run in a southeast-northwest direction and drain north- 
ward into the Wild Rice River. 

The Dead Colt Hills (fig. 2), in the north-central part. 
of the county, are a single range of glacial till’hills. These 
hills rise abruptly from the till plain on the east, but they 
slope gradually to the plain on the west. 

The Sand Hills and the glacial moraine are near the 
southern part of the western boundary of the county. 
The sand on the Sand Hills was blown by the wind from 
that part of glacial Lake Dakota west of the hills. In the 
northern part of the Sand Hills, glacial till is exposed in 
some places. 

The two glacial lakes in the county were glacial Lake 
Agassiz, in the northeastern part, and glacial Lake Da- 
kota, in the western part. The area covered by glacial 
Lake Agassiz is part of the Red River Valley. This area 
consists of soils developed in moderately well drained 
deposits of silt and clay. Some parts of the Lake Agassiz 
area are so nearly level that surface draimage is restricted. 
A. distinct beach line of the lake runs in a northwest- 
southeast direction through the town of Milnor. 

The glacial Lake Dakota area consists mainly of soils 
developed in sandy material. It includes, however, soils 


Figure 2.—Physiographic features of Sargent County: 


(1) glacial Lake Agassiz; (2) Dead Colt Hills; (3) glacial till plain; (4) Sisseton 


Hills; (5) glacial Lake Dakota; (6) glacial moraine: (7) Sand Hills. 
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in glacial deposits of silt and clay and soils in loam under- 
lain by sand, gravel, or both. In this generally level to 
rolling area are large sloughs and swales. ‘The dramage 
pattern is not well developed, and a high water table 
underlies much of the area. 


How Soils Are Named, Mapped, and 
Classified 


Soil scientists made this survey to learn what kinds of 
soils are in Sargent County, where they are located, and 
how they can be used. 

The scientists went into the county knowing they likely 
would find many soils they had already seen, and perhaps 
some they had not. As they traveled over the county, 
they observed steepness, length, and shape of slopes; size 
and speed of streams; kinds of native plants or crops; 
kinds of rock; and many other facts about the soils. They 
dug or bored many holes to expose soil profiles. A profile 
is the sequence of natural layers, or horizons, in a soil; it 
extends from the surface down to the rock material that 
has not been changed much by soil-forming processes. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They 
classified and named the soils according to uniform pro- 
cedures. To use this report efficiently, it is necessary to 
know the kinds of groupings most used in a local soil 
classification, 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Aastad and 
Barnes, for example, are the names of two soil series. All 
the soils in the United States having the same series name 
are essentially alike in natural characteristics. 

Many soil series contain soils that are alike except for 
texture of their surface layer. According to this diifer- 
ence in texture, separations called soil types are made. 
Within a series, all the soils having a surface layer of the 
same texture belong to one soil type. Aastad clay loam 
and Aastad loam are two soil types in the Aastad series. 
The difference in texture of their surface layers is apparent 
from their names. 

Some soil types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecting 
their use, that practical suggestions about their manage- 
ment could not be made if they were shown on the soil map 
as one unit. Such soil types are divided into soil phases. 
The name of a soil phase indicates a feature that affects 
management. For example, Hecla fine sandy loam, nearly 
level, is one of three phases of Hecla fine sandy loam. 

After a fairly detailed guide for classifying and naming 
the soils had been worked out, the soil scientists drew soil 
boundaries on aerial photographs. For their base map, 
they used aerial photos, because these show woodlands, 
buildings, field borders, trees, and similar detail that 
greatly help in drawing boundaries accurately. The soil 


map in the back of this report was prepared from aerial 
photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil type or a phase of a soil type. It is 
not exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of other soils 
within an area that is dominantly of a recognized soil 
type or soil phase. 

In preparing some detailed maps, the soil scientists have 
a problem of delineating areas where different kinds of 
soils are so intricately mixed, and so small in size, that 
it is not practical to show them separately on the map. 
Therefore, this mixture of soils is shown as one mapping 
unit and is called a soil complex. Ordinarily, a soil com- 
plex is named for the major soils in it, for example, 
Barnes-Busa loams, rolling. 

In many counties there are areas to be shown that are 
so rocky, so shallow, or so wet that they cannot be called 
soils. ‘These areas are shown on a soil map like other map- 
ping units, but they are given descriptive names, such as 
Artesian ponds or Fresh water marsh, and are called land 
types rather than soils. 

Only part of the soil survey was done when the scientists 
had named and described the soil series and mapping 
units, and had shown the location of the mapping units 
on the soil map. The mass of detailed information they 
had recorded then needed to be presented in different ways 
for different groups of people, among them farmers, man- 
agers of rangelands, and engineers. 

To do this efficiently, the scientists consulted persons in 
other fields of work and jointly prepared with them group- 
ings that would be of practical value to people who man- 
age soils. Such groupings are the capability classes, 
subclasses, and units, designed to help farmers manage 
crops and pasture; range sites, for those who manage large 
tracts of native and tame grass; and the classifications 
used by engineers who build highways or structures to 
conserve soil and water. 


General Soil Map 


After studying the soils in a locality and the way they 
are arranged, a soil scientist can make a general map 
that shows the main patterns of soils, called soil associa- 
tions. Such a map is the colored general soil map in the 
back of this report. Each association, as a rule, contains . 
a few major soils and several minor soils in a pattern that 
is characteristic, although not strictly uniform. 

The soils within any one association are likely to differ 
greatly from each other in many properties: for example, 
slope, depth, stoniness, or natural drainage. Thus, the 
general soil map does not show the kind of soil at any 
particular place, but patterns of soils, in each of which 
there are several different kinds of soils. 

The soil association is named for the major soil series 
in it, but, as already noted, soils of other series may also 
be present. The major soils of one association may also 
be present in another association, but in a different pattern. 
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The general map showing patterns of soils is useful 
to people who want a general idea of the soils, who want 
to compare different parts of county, or who want, to 
know the possible location of good-sized areas suitable 
for a certain kind of farming or other land use. The 
twelve soil associations in Sargent County are described 
in the following pages. 


1, Exline-Aberdeen association: 
lake sediments 

This soil association is nearly level and consists of soils 
that are often ponded because they have restricted sur- 
face runoff and internal drainage. These soils formed 
in clayey sediments of glacial lakes. Locally the soils 
are called sour, or “alkali”? The association amounts to 
about 1 percent of the county and is in the northeastern 
corner. 

The Exline soils are the most extensive in this associa- 
tion. They have a-thin surface layer that is underlain 
by a clayey, very slowly permeable subsoil of columnar 
structure. In the lower part of the subsoil, salts are vis- 
ible. The Aberdeen soils have a thicker surface layer 
than the Exline soils, and a more permeable subsoil. 

Also in this association are Dimmick soils and a small 
acreage of Bearden soils. The Dimmick soils are in very 
slight depressions. They are moderately wet, clayey soils 
that, unlike the Exline and Aberdeen soils, do not contain 
visible salts or have a columnar subsoil. The Bearden 
soils contain much lime. 

The soils of this association are so nearly level that 
topography has not caused differences that are easy to 
see. 
face layer. In cultivated fields, however, the Exline soils 
are much cloddier than the Aberdeen because the columnar 
subsoil has been mixed with the thin surface layer by plow- 
ing. The Aberdeen. soils are so deep that these layers 
have not been mixed. 

Salts and wetness prevent cultivation throughout much 
of this association. Yields generally are low. Most of 
the acreage is used for hay. 


Solodized soils in old, clayey 


2. Gardena-Overly association: Well-drained soils in old, silty 


and clayey lake sediments 

This soil association is in nearly level and slightly de- 
pressional areas. It consists of soils formed in silty and 
clayey sediments deposited in old glacial lakes. The asso- 
ciation occupies 2 or 8 percent of the county and is in the 
northeastern part. 

Dominant in this association are the Gardena and 
Overly soils. They are deep, dark, moderately well 
drained, and fertile. Also in the association are Tetonka, 
Bearden, and Glyndon soils, all of which are not so well 
drained as the Gardena and Overly soils. The Tetonka 
soils are mainly in small depressions. The Beardon and 
Glyndon soils, which are rich in lime, are in small areas 
and are intricately associated with the Gardena and Overly 
soils but are lower on the landscape. 

The soils in this association are among the best in the 
county for farming, and nearly all of their acreage is 
cultivated. The main crops are small grains, alfalfa, and 
corn. The soils can be farmed intensively if simple prac- 
tices are followed to protect them from erosion and to keep 
them productive. 


Both ‘the Exline and Aberdeen soils have a dark sur-. 


3. Forman-Aastad association: Well drained and moderately 
well drained, nearly level and undulating soils in loamy glacial 
till; prismatic-blocky subsoil 

This soil association occupies the nearly level and un- 
dulating glacial till plain. Scattered through the plain 
are many enclosed depressions and potholes, which gen- 
erally are less than 5 acres in size. Figure 3 is a typical 
view of cultivated fields in this soil association. This 
association covers about 60 percent of the county. 

The Forman and Aastad soils are the most extensive 
in this association. They formed in glacial till and are 
deep, dark, and fertile. The Forman soils are well 
drained, and the Aastad ave moderately well drained. 
The Aastad soils have a thicker surface soil than the 
Forman. 

Other soils in. this association are the Buse, Hamerly, 
Tetonka, Parnell, Cresbard, La Prairie, Lamoure, and 
Zell. Figure 4 (top) shows the position of the major 
soils and some of the minor soils. 

The well-drained Forman soils are the most extensive 
soils in undulating areas. In these areas the Buse soils 
are on the tops of knolls, the Forman soils are on the upper 
parts of slopes, and the Aastad soils are on the lower parts 
of slopes. The depressions in undulating areas are deeper 
than those in the nearly level areas and are occupied by 
Parnell soils (fig. 5). 

The Aastad soils are the most extensive soils in the 
nearly level and very gently undulating areas. In these 
areas the Tetonka soils occupy the shallow depressions, 
which are numerous in some places. Between the depres- 
sions. are distinct, light-colored spots of Hamerly soils. 
The Hamerly soils contain much free lime. The Cresbard 
soils are in slightly convex areas. They are moderately 
deep and have a dark.surface layer and a slowly permeable 
subsoil. 

La Prairie soils and Lamoure soils are on the bottom 
land along the Wild Rice River. Ia Prairie soils are mod- 
erately well drained, and the Lamoure soils are poorly 
drained. On the breaks along the Wild Rice River are 
the silty Zell soils, which also occur along unnamed 
streams. 


Figure 3.—Cultivated fields in the Forman-Aastad soil association. 
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Figure ¢—Top, major soils and some minor soils in the undulating Forman-Aastad soil association; bottom, rolling landseape in the 
Forman-Buse soil association. 
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Figure 5—Parnell soils in depressions. 


The soils on the till plains are farmed extensively and 
are in small grains, corn, alfalfa, and tame pasture. In 
wet periods seeding of the soils in the shallow depressions 
is delayed. In the deeper depressions the soils generally 
are too wet for cultivation and are used for hay, pasture, 
or wildlife. Where stream channeling has not made cul- 
tivation impractical, La Prairie soils are used for crops. 
The Lamoure and Zell soils are mainly in pasture or hay. 


4, Hecla-Renshaw association: Well-drained sandy and loamy 
soils.underlain by gravel and sand 

This soil association is an old beach of glacial Lake 
Agassiz, It consists of well-drained loamy and sandy 
soils, and of wet, loamy and clayey soils in depressions and 
ponded areas. A chain of small Jakes on the southwestern 
boundary of this association separates it from the glacial 
till plain. The association covers between 3 and 4 percent 
of the county and is in the northeastern part. 

The Fecla and Renshaw soils are the most extensive soils 
in this association. These soils are well drained. The 
Hecla soils are generally deep, dark, and sandy; but some 
areas are moderately shallow and are underlain by loamy 
and silty material. The Renshaw soils are moderately 
deep and are underlain by gravel. 

Other soils in this association are the Sioux, Gardena, 
Glyndon, Maddock, Borup, Colvin, Perella, Stirum, and 
Arveson. The Sioux soils have a thin, loamy or sandy 
surface layer that is underlain by gravel. The Gardena 
soils are deep and silty and are closely associated with 
the Glyndon soils, which are high in content of lime. The 
Maddock soils are moderately shallow and have a sandy 
surface layer that is underlain by loamy or silty material. 

The Borup, Colvin, Perella, Stirum, and Arveson soils 
are moderately wet or wet. They are wet when the water 
table is high or when water seeps in from higher soils. 
Small areas of Colvin and Perella soils contain salts in 
amounts large enough to injure plants. 

Farms in this association are diversified, and the farmers 
depend on the sale of grain and livestock for income. On 
the deep, well-drained soils, the’ farmers plant grain. for 
sale or for feed. They use the wet soils and the shallow~ 
soils for pasture and hay. Because there is not enough 
acreage suited to grain, few farmers depend on this crop 
alone for income. 

684—146—64——2 


5. Hegne-Fargo association: Poorly drained and somewhat poorly 
drained soils in old, clayey lake sediments 

The association is nearly level and consists of soils 
formed in clay deposits of the glacial lakes. It amounts 
to less than 1 percent of the county and is in the south- 
eastern part. 

The Henne and the Fargo soils are the most extensive 
soils in the association. Also included are the Overly and 
Dimmick soils. The Fargo soils consist of deep, slowly 
permeable clay and are ‘Tess permeable than the silty 
Overly soils. Hegne soils are somewhat poorly drained 
and are high in free lime. The Dimmick soils occur in 
wet, slightly depressed areas. 

Except for a few areas of Dimmick soils, all areas of 
the soils in this association are cultivated. The soils gen- 
erally are plowed in the fall, for they do not dry out early 
enough to be plowed in spring. They compact and puddle 
if cultivated when wet. 

Small grains and alfalfa are the main crops. Because of 
their high moisture-holding capacity, the soils in this as- 
sociation produce better yields in dry seasons than do most 
other soils in the county. 


6. Overly-Fargo association: Moderately well drained to poorly 

- drained soils in old, silty and clayey lake sediments 

This soil association is nearly level and consists of soils 
formed in silt and clay deposits of glacial lakes, The as- 
sociation occupies about 3 percent of Sargent County and 
is in the southern part. 

This association is made up of large areas of Overly and 
Fargo soils and of smaller areas of Colvin, Borup, Glyn- 
don, and Hegne soils. These soils have better surface 
drainage than the soils in the: Hegne-Fargo association. 
The Fargo soils have a deep, black clay surface layer. 
The surface layer in the Overly soils is also deep and 
black, but it contains more silt and less clay than Fargo 
soils and has better internal drainage. The Colvin and 
Borup soils are in shallow depressions. Glyndon and 
Hegne soils are moderately well drained, are high in con- 
tent of free lime, and have conspicuous light-gray spots in 
cultivated fields. 

Nearly all the acreage of these soils is used for small 
grains, alfalfa, corn, and soybeans. Because of their high 
moisture-holding capacity, the soils in. this association 
produce better yields in dry periods than most other soils 
in the county. 

7, Forman-Buse association: Well-drained to excessively drained, 
undulating and rolling soils in loamy glacial till 

This soil association, known locally as the Sisseton Hills, 
is part, of a moraine (glacial deposit) that extends from 
South Dakota into Sargent County and forms a semi- 
circle. It is in the southeastern part of the county. The 
northern edge of the moraine is a bluff that rises abruptly 
off the till plain and can be seen for many miles. Many 
draws in the hills drain northward into the Wild Rice 
River. 

The Forman and Buse soils are the main soils in this 
association, but the Aastad, Tetonka, and Parnell also 
occur. (See figure 4, bottom.) The Forman soils are 
deep and dark colored. They are on the upper parts of 
slopes below the Buse soils and have a thicker surface layer 
than those soils. The Buse soils are on hilltops and knolls. 
On the lower parts of all slopes are the Aastad soils, which 
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have a thicker surface layer than the Forman soils. The 
Tetonka and Parnell soils are in enclosed depressions or 
potholes. 

About 85 percent of this association is cultivated, mainly 
the gentler slopes. Because the soils are susceptible to 
water erosion, slopes of more than 10 percent are generally 
in native grasses and are used for pasture and hay. 


8. Barnes-Svea association: Well-drained, undulating soils in 
loamy glacial till; prismatic-blocky subsoil 

This soil association is on the glacial till plain in the 
northwestern part of the county. It occupies between 4 
and.5 percent of the total county area. 

The landscape of this association is similar to that shown 
in figure 4 for the Forman-Aastad association. However, 
the Barnes soils, instead of Forman soils, occupy the upper 
parts of slopes, and the Svea soils, instead of Aastad soils, 
occupy the lower parts. ‘Differences in subsoil character- 
istics distinguish the Barnes-Svea association from the 
Forman-Aastad association, which is also on the glacial 
till plain. The subsoil in the Barnes and the Svea soils 
contains less clay and is weaker in structure than that in 
the Forman and the Aastad soils. 

Some of the minor soils in the Barnes-Svea association 
are the Buse, Parnell, Hamerly, and Tetonka. 

The soils in this association are farmed extensively. 
Small grains, corn, and alfalfa are the main crops and 
are grown in the less sloping areas. Slopes of more than 
10 percent are used mainly for pasture. 


9. Gardena-Spottswood-Wessington association: Well-drained 


loamy soils underlain by sands and gravel 

This association consists mainly of nearly level, well- 
drained soils that formed in glacial outwash, but there are 
many areas of low, poorly drained soils in fresh-water 
marshes. This association covers about 8 percent of the 
county and is in the northwestern part. 

The most extensive soils in the association are the Gar- 
dena, the Spottswood, and the Wessington soils? All 
these soils have a dark loam surface layer. The Gardena 
soil is underlain by loamy sand, fine sand, and silt, and the 
Spottswood and Wessington soils ave underlain by coarse 
sand and gravel. The depth to the sand and gravel is 
30 inches or more in the Spottswood soils and is less than 
30 inches in Wessington soils. 

Also in this assoctation are the Hecla and Maddock soils, 
which are sandy, and the Borup, Stirum, and Arveson 
soils, which are wet because of a high water table. Many 
areas of the wet soils are 25 to 100 acres in size. The Mad- 
dock soils are moderately shallow and ave underlain by 
glacial till. 

The well-drained soils in this association are planted to 
sinall grains, corn, and alfalfa. Because of their low 
moisture-holding capacity, these well-drained soils pro- 
duce lower yields in dry seasons than soils formed in 
glacial till and are more susceptible to wind erosion. 
Most areas of the wet soils are used for pasture and hay. 
Those that are cultivated are planted to flax, millet, or 
other fast-maturing crops. 


* After this report and map had been prepared for publication, 
the soils called Wessington were classified with soils of the Ford- 
ville series. Similar soils will be called Foerdville in other 
publications. 


10. Gardena-Glyndon association: Moderately well drained soils 
in old, silty lake sediments 

This association consists of. deep, nearly level soils that 
formed in silty deposits of glacial lake material. They 
occupy between 4 and 5 percent of the county and are in 
two areas in the western part. 

The Gardena soils are the most extensive soils in this 
association. They are deep, dark, moderately well 
drained, and fertile. The Gardena soils are in slightly 
lower positions than the Glyndon soils, which are high 
in lime. Also in this association are the Borup, Perella, 
Tetonka, Overly, and Hecla soils. The Borup, Perella, 
and Tetonka soils are in shallow depressions, and the areas 
of Overly and Fecla soils are small. The Overly soils are 
similar to the Gardena soils but contain more clay. The 
Hecla soils are sandy. 

Like the Gardena-Overly. association, in the northeast- 
ern part of the county, this association includes some of 
the best soils in the county for farming. These soils are 
used intensively for small grains, alfalfa, and corn. 


1l. Valentine association: Sandy soils in a choppy area where 
differences in elevation are 20 to 40 feet 

The. fine sands of this association, ave in choppy relief, 
in which the hills are 20 to 40 feet high. The association 
makes up about 1 percent of the county and is in the 
southwestern part. Small spots of glacial till are exposed. 

Most areas of the Valentine soils in this association are 
about 40 feet higher than areas of the lowest soils. Hecla 
soils are in small areas of low, choppy relief. The top 
layer of the Valentine soils is dark colored because it is 
stained by organic matter. It is about 1 or 2 inches thick. 
Light-colored fine sand extends from the top layer to a 
depth of 5 feet or more from the surface. The Hecla soils 
have a dark-colored surface layer that is 5 to 10 inches 
thick. 

This association 1s in native grass and is used for pasture. 


12. Valentine-Hecla association: Sandy soils in a choppy area 
where differences in elevation are generally less than 10 feet 
The soils in this association formed in sandy material 
in areas of choppy relief. The differences in elevation 
range from 3 to 10 feet. In some areas accelerated 
erosion has caused the choppy relief. 

The surface layer of the soils in this association is fine 
sand or loamy fine sand and is dark colored to a depth 
ranging from 5 to 20 inches or more. It is underlain by 
fine sand. In only a few places is the loamy fine sand 
surface layer more than 20 inches thick. Where the relief 
is more than 5 feet, the surface layer generally is dark to a 
depth of 5 inches, but in other areas it is fine sand or 
loamy fine sand underlain by lighter colored fine sand. 
Where the relief is less than 5 feet, the surface layer is 
dark to a depth of 10 to 20 inches and is generally loamy 
fine sand underlain by fine sand at a depth of about 
10 inches. 

The Valentine and Hecla soils are the most extensive 
soils in this association, They occur together in a complex 
pattern. The Valentine soils are excessively drained and 
have a thin surface layer of fine sand or loamy fine sand. 
The surface layer of the Hecla soils is loamy fine sand and 
is thicker than that in the Valentine soils. Some areas 
of Hecla soils are nearly level. 

Arveson and Gannett soils also occur in this association. 
The Arveson soils are in many of the large depressions 
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and are high in lime. The very poorly drained Gannett 
soils are in the numerous small depressions where the re- 
lief is strongest. 

Most of the farm income in this soil association is from 
the sale of livestock. Farmers grow corn, oats, and al- 
falfa on the more nearly level areas and use the rest of 
the association for pasture and hay. 


Descriptions of the Soils 


This section describes, in nontechnical language, the soil 
series (groups of soils) and single soils (mapping units) 
of Sargent County. The acreage and proportionate ex- 
tent of each mapping unit are given in table 4. 

The procedure in this section is first to describe the soil 
series, and then the mapping units in that series. Thus, 
to get full information on any one mapping unit, it is 


necessary to read the description of that unit and also the 
description of the soil series to which it belongs. As 
mentioned in the section “How Soils Are Named, Mapped, 
and Classified,” not all mapping units are members of a soil 
series, Artesian ponds and Fresh water marsh are mis- 
cellaneous land types and do not belong to a soil series 
but, nevertheless, are listed in alphabetic order along with 
the soil series. 

Following the name of each mapping unit, there is a 
symbol in parentheses. This symbol identifies the map- 
ping unit on the detailed soil map. Listed at the end of 
each description of a mapping unit are the capability unit 
and the range site in which the mapping unit has been 
placed. The page on which each capability unit is de- 
scribed can be found readily by referring to the “Guide to 
Mapping Units and Capability Units” at the back of the 
report. 


Tartn 4—Approwimate acreage and proportionate extent of the soils 


Map Soil name Area j| Extent || Map Soil name Area jExtent 
symbol symbol 
Acres Percent Acres Percent 
Aa Aastad clay loam_._....-.------------ 9, 25 {; HIAx | Hecla fine sandy loam, nearly level--.--- 18, 193 2. 4 
Ab Aastad loam_..---------------------- 123, 324 | 22.5 || HIBx | Hecla fine sandy loam, undulating - -- -~- 256, () 
Ac Aastad-Cresbard loams__._-.---------- 412 .1 4] HmA | Hecla fine sandy loam, moderately shal- 
Ad Aberdeen silt loam__-.---------------- 310 scl low, nearly level. _------------------ 4, 286 8 
Ae Aberdeen-Exline silty clay loams_-~....-- 865 .2 || HnAx | Hecla loamy fine sand, nearly level__---- 21, 582 3.9 
Am Artesian ponds...-------------------- 112 GY) HoA Hecla loamy fine sand, moderately shal- 
An Arveson fine sandy loam____-.-------- 4, 622 .8 low, nearly level_.--.--------------- 734 -1 
BbC Barnes-Buse loams, rolling...--------~-- 1, 254 .2 |) Hwx Hecla-Maddock loamy fine sands--.-.-- 1, 378 3 
BbC2 Barnes-Buse loams, rolling, eroded_-_---- 556 1 |} Hz Hegnevelay 2200-24 --cse- sees eoeetsad .3 
Bc Barnes-Buse stony loams_-_------------ 272 (!) Hfa Hegne-Fargo clays.--.---------------- ol 
BdB Barnes-Svea loams, undulating--------- 8, 865 1,6 |} La Lamoure silty clay loam 5 
BdB2 Barnes-Svea loams, undulating, eroded__ 104] (4) Lf La Prairie and Fairdale soils___- ma 
Bf Bearden silty clay loam_._------------ 1, 446 .8 I Lp La Prairie silt loam____.-------------- .3 
Bk Bearden-Tetonka silt, loams__-.---.---- 157 (0) MdBx | Maddock loamy fine sand, undulating - ~~ 908 2 
Br Borup, Colvin, and Perella soils- - ~~ ---- 9, 208 1.71) MdC | Maddock loamy fine sand, rolling. ---~-- 737 re 
BvD Buse-Barnes loams, strongly rolling. ---- 12, 942 2,4 || MkAx | Maddock fine sandy loam, moderately 
BvD2 Buse-Barnes loams, strongly rolling, shallow, nearly level..-..------------ 996 2 
BPOOGd 25 ee we aie rn ieee 1, 944 .4 || MkBx | Maddock fine sandy loam, moderately 
Cp Colvin and Perella soils, saling ------- B42 2 shallow, undulating. ---------------- 1, 272 2 
De Dimmick clay__-..------.------------- 161) (4) MkCx | Maddock fine sandy loam, moderately 
Dm Dimmick clay, basins...---..--------- 316 i shallow, rolling---_.-.-.------------ 224. Q) 
Dv Divide loam. -.------~--------------- 58) Q) OaAd Overly silt loam, nearly level--- 812 fall 
EcA Eckman silt loam, nearly level___------ 136) (4 OcB Overly silty clay loam, undulating. —---- 717 ee 
EcB Eckman silt loam, undulating__.----.-- 8, 6384 7 || Os Overly-Aasted silt loams__...---------- 5, 641 10 
EmB Eckman and Maddock loams, undulating 510 1 |) Ove Overly and Barnes silt loams, rolling - - —- 446 wk 
EmC Eckman and Maddock loams, rolling--__- 947 (4) OyA Overly-Bearden silty clay loams, nearly 
Ex Exline complex___-.------------------ 1, 954 4 leVvelocuwas ao oe tee Ss eta te 12, 720 2.3 
Fe Fargo clay -_ i222: sssestocen sec okesn 3, 638 .7 || Pa Parnell soils....-------.-------------- 17, 280 3.2 
FoB Forman-Aastad loams, undulating -- ---- 118,615 | 21.7 || Pe Perella silty clay loam_-..-.----=.----- 1, 058 2 
FoB2 Forman-Aastad loams, undulating, Ra Rauville soils-..-------~----------+---- 891 12 
GlOdeds2siccusteesos see ee eset 9, 620 1.8 || RhA Renshaw loam, nearly level. .---------- 1, 383 3 
Fs Forman-Aastad stony loams_---_------ 126 | (4) RhB Renshaw loam, undulating -..---------- 252 | (1) 
Fv Forman-Buse loams, rolling_----------- 5, 169 .9 || Ro Renshaw and Sioux soils..-..---------- 655 JL 
FyvC2 Forman-Buse loams, rolling, eroded_---- 8, 929 1.6 || SpA Spottswood-Wessington loams, nearly 
Fw Fresh water marsh-...---------------- 4, 504 .8 leVeloss oes ccewes doene eee oe see sees 2, 258 4 
Ga Gannett loamy fine sand_.-.---------- 198 | (4) St Stirum and Arveson loams_-_-_.--------- 9, 723 18 
GgA Gardena-Glyndon loams, sandy sub- Sv Svea loameccis sncese ee eet cee ees 5, 833 Li 
stratum, nearly level_.-...-.-------- 5, 742 1.0 |} Tk Tetonka silt loam_.--.---------------- 798 a1 
GmA Gardena-Glyndon silt loams, nearly level_| 41, 630 7.6 || Tp Tetonka and Parnell soils__..---------- 6, 767 12 
GoA Glyndon loam, sandy substratum, nearly Un Ulen fine sandy loam, moderately shallow_| 5, 178 9 
lévelnc 2020 Sidi See bo eee 3, 263 .6 || VaD Valentine fine sand, hilly.-.------------ 1, 892 .3 
GsA Giyndon silt loam, nearly level_..------ 7, 959 1.5 1) Vac Valentine-Heela fine sands, hummocky--| 10, 890 2,0 
Ha Hamar fine sandy loam_.._-_--------- 3, 028 .6 |} ZmC | Zell silt loam, rolling. -_..------------- 510 v1 
Hb Hamerly complex___._-.-------------- 4,216 .8 || ZmD | Zell silt loam, hilly__-_..-------------- 64] 
Hf Hamerly-Aastad loams__--.----------- 3, 514 .6 Intermittent lakes......----------- 2,514 15 
Hh Hamerly-Svea loams__.--.-.---------- 616 ol SSres ties 
Hkx Hecla fine sand____.-.---------------- 2, 169 24 Total land area__--------------- 547, 200 | 100, 0 
got NS eS a ee 


1 Less than 0.1 percent. 
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Soil scientists, engineers, students, and others who-want 
detailed descriptions of soil series should turn to the sec- 
tion “Formation and Classification of Soils.” Many 
terms used in the soil descriptions and other sections of 
the report are defined in the Glossary. 


Aastad Series 


The Aastad series consists of deep, moderately well 
drained soils that have a loamy subsoil. These dark, 
fertile soils formed in nearly level glacial till under a 
cover of tall grass. They are the most extensive soils in 
Sargent County and are mainly in the central part. 

The surface layer is black or very dark gray loam to 
clay loam of fine granular or crumb structure. Generally, 
this layer is about 8 inches thick, but the range is from 
6 to 12 inches. It is hard when dry, friable when moist, 
and easily tilled. This layer contains a large amount of 
organic matter. 

The loamy: subsoil is very dark, gray to very dark 
grayish brown, and tongues of the dark surface soil ex- 
tend down into it, as shown in figure 6. The prisms in 
the subsoil break into medium-sized blocks. All faces of 
the prisms and blocks are covered by continuous, distinct 
clay films. The subsoil is hard when dry and firm when 
moist. In many places, it is limy in the lower part. 

The parent material is limy glacial till. Lime has ac- 


Figure 6—A profile of Aastad soil, showing on the right side a 
tongue of dark surface soil that extends down into the light- 
colored lime zone. 


Figure 7—Aastad loam about 2 miles south and one-fourth mile 
east of Forman. 


cumulated in a light-colored zone, directly under the sub- 
soil, at a depth of 14 to 22 inches. Below this lime zone, 
the parent material is light brownish gray to light olive 
brown and is very hard when dry and friable when moist. 
Nests of gypsum crystals are common in the parent ma- 
terial at a depth of 3% to 5 feet. 

The Aastad soils occur with Forman soils but are in a 
lower position and have a thicker surface layer and a 
darker subsoil. Their subsoil has stronger structure and 
contains more clay than that of the Svea soils. The clay 
on the prisms in the Svea soils occurs in patches. 

Aastad clay loam (Aq) (0 to 3 percent slopes).—This 
deep soil has a dark, thick surface layer that contains a 
large amount of organic matter. The surface layer ab- 
sorbs most of the rainfall, holds a large amount of mois- 
ture, and resists wind and water erosion. In Sargent 
County this soil is mostly in areas northeast of Stirum 
and north of Gwinner. Areas of Hamerly, Tetonka, and 
Parnell soils make up about 10 percent, of the total area 
of this mapping unit. 

Nearly all of this soil is cultivated. Although it is well 
suited to small grains, corn, alfalfa, and tame grasses, it 
is used mainly for small grains, especially wheat. Yields 
are good except in years when rainfall is less than normal. 
(Capability unit I1e—6 ; Silty range site) 

Aastad leam (Ab) (0 to 8 percent slopes).—This is the 
most extensive soil in the county, and it occurs mainly 
in the central part. It-is nearly level, as shown in figure 
7, and is on glacial till, Its surface layer contains less 
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clay, but this soil is otherwise similar to Aastad clay loam. 
Both soils resist wind and water erosion. They are suited 
to the same crops, require the same management, and pro- 
duce about the same yields. As much as 10 percent of 
any area of this mapping unit may consist of Hamerly, 
Tetonka, and Parnell soils. 

Aastad loam is used for crops and pasture. The pasture 
is generally overgrazed and does not produce as much 
forage as it could under improved management. (Capa- 
bility unit ITc-6; Silty range site) 

Aastad-Cresbard loams (Ac) (0 to 8 percent slopes). — 
Aastad loam and Cresbard loam are mapped together be- 
cause many spots of Cresbard loam occur with the Aastad 
loam and are too small to map separately. These soils are 
on nearly level glacial till. The Cresbard series is de- 
scribed later in this report. 

Cresbard loam has a dark surface layer. Its subsoil is 
a dense claypan with prismatic structure. Cresbard loam 
is droughty because. its subsoil is slowly permeable to 
water. Only a few roots penetrate into the subsoil, and 
these go down along the faces of the prisms. 

All of this mapping unit is used for small grains, corn, 
and alfali'a. The droughty Cresbard spots are conspicuous 
in grain fields because the grain is short. Because of the 
droughty spots, Aastad-Cresbard loams are less produc- 
tive than Aastad loam. The permeability of the Cresbard 
soil can be increased by using legumes or other crops that 
send. their roots into the subsoil. (Capability unit I[Is— 
P; Pan Spots range site) 


Aberdeen Series 


In the Aberdeen series are nearly level soils that have a 
dark surface layer and a claypan subsoil. These soils are 
on the flats of glacial Lake Agassiz in the northeastern 
part of the county. 

The surface layer is silt loam or silty clay loam that is 
black when moist. It is generally about 7 inches thick, but 
the range is from 6 to 12 inches. This Jayer is friable, 
is free of lime, and has a fine, granular or crumb structure. 

Underlying the surface layer is a leached layer, about 4 
inches thick. 'The leached layer is generally light gray to 
dark gray but, when moist, varies between very dark gray 
and white. The blocks or prisms of its structure break 
down, into plates. 

The clayey subsoil has a medium to strong, prismatic or 
columnar structure. The prisms or columns of the struc- 
ture break down readily into strong, medium and fine 
blocks. The subsoil is very slowly permeable to‘water and 
to plant roots. The few plant roots that penetrate the 
subsoil go down along the faces of the prisms or columns. 

The parent material of Aberdeen soils is silty or clayey. 
It generally has a distinct lime zone directly under the 
subsoil. This lime zone contains gypsum crystals and 
other visible salts. At about 2% feet from the surface, 
stratified silt, fine sand, and clay materials are common. 

Aberdeen soils occur with Exline soils but have a thicker 
surface layer and weaker structure in the subsoil. 

Aberdeen silt loam (Ad) (0 to 3 percent slopes).—This 
soil is in the glacial Lake Agassiz area along with the 
Gardena soils and Colvin and Perella soils, saline. In- 
clusions of Gardena soils make up as much as 10 percent 
of the area mapped as Aberdeen silt loam. 


Where it occurs with Gardena soils, this soil is in many 
small, round areas. In cultivated fields it is conspicuous 
next to the black Gardena soils because its surface layer is 
dark gray as a result of mixing with the underlying gray, 
leached layer. A very slowly permeable subsoil makes this 
soil droughty. 

In fields with Gardena soils, Aberdeen silt loam is used 
for small grains, corn, and alfalfa. Yields are generally 
low because the soil is droughty, but they are fair if light 
rains are frequent enough to keep the surface soil moist. 
Where this soil is next to the poorly drained Colvin and 
Perella soils, it is used for pasture and hay. (Capability 
unit IIIs-P; Pan Spots range site) 

Aberdeen-Exline silty clay loams (Ae) (0 to 3 percent 
slopes) —These soils have a very slowly permeable clay- 
pan subsoil. They are in glacial Lake Agassiz, in the 
northeastern part of the county, and are in such an intri- 
cate pattern that it is impractical to map them separately. 

The subsoil of these soils has a. very strong, columnar 
structure. In cultivated fields the Exline soil is easy to 
distinguish because its surface is very cloddy. Plowing 
has brought up clods from the strong columns in the sub- 
soil and has mixed them into the thin surface layer. A 
description of the Exline series is given later in this report. 

The soils of this mapping unit are used mainly for hay, 
but some areas are in small grains and alfalfa. Yields are 
low. (Capability unit IIIs-P; Pan Spots range site) 


Artesian Ponds 


Artesian ponds are formed when the water from artesian 
wells overflows from stock-water tanks and drains into de- 
pressions or potholes, Although it issuitable for livestock, 
the water contains salts that are toxic to plants. 

Artesian ponds (Am).—~Artesian ponds are depressions 
or potholes that receive overfiow from stock-water tanks, 
which are filled by a continuous flow of water from arte- 
sian wells. Most of the ponds are near farmsteads. Par- 
nell and Tetonka soils are in the depressions. Because 
the water contains salts that are toxic to plants, these 
ponds have no vegetation, (Capability unit VIIIs-1) 


Arveson Series 


The Arveson series consists of deep, dark, calcareous 
soils that are poorly drained. These soils are in glacial 
Lake Dakota, which is in the southwestern part of the 
county. They occupy slight depressions or low broad 
swales and have formed in loamy fine sand to fine sand. 
A high water table keeps Arveson soils wet most of the 
time. 

These soils have a very friable, dark-gray to black sur- 
face layer that is limy and about 10 inches thick. It 
ranges from light loam to fine sandy loam and has a fine 
granular structure. 

Directly under the surface layer is a light-gray to. gray 
zone in which the largest amount of the lime has accumu- 
lated. Except for its lighter color and higher content 
of lime, this zone is similar to the surface soil. It is be- 
tween the surface soil and the parent material. In many 
aveas there are two zones of lime accumulation within a 
depth of about 4 feet. 
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The parent material is also limy. It is light-gray to 
light olive-gray loamy fine sand to fine sand mottled with 
brownish yellow and yellowish brown. 

Arveson. soils are more poorly drained than Ulen soils 
and. are sandier than Borup soils. 

Arveson fine sandy loam (An) (0 to 1 percent slopes) — 
This soil is in depressions or swales. It is in the sandy 
areas of glacial Lake Dakota, in the western part of the 
county, and is near Milnor in the northeastern part. 

Most of this soil occurs with Valentine-Hecla fine sands, 
hummocky, and is used for pasture or hay. Some of this 
pasture or hay is native grasses, mainly switchgrass, In- 

jangrass, and big bluestem. A small part of this soil 
occurs with Hecla and Ulen soils on nearly level slopes 
and is used for corn, oats, flax, and other crops. Yields 
are good because the soil is kept moist most of the time 
by a high water table. (Capability unit [[Iwe-3; Sub- 
irrigated range site) 


Barnes Series 


The Barnes series consists of deep, dark, fertile soils on 
undulating to rolling glacial till in the western part of the 
county. These soils are well drained. 

The surface layer is black or very dark gray loam that is 
generally about 6 inches thick but ranges from 5 to 8 inches 
in thickness. It contains a large amount of organic mat- 
ter. It is granular in structure, friable when moist, and 
easily tilled. 

The dark gray or very dark gray subsoil has tongues ex- 
tending into it from the darker surface layer. The sub- 
soil is generally friable when moist. It has a moderate 
and strong, prismatic structure, but the structural prisms 
break into weak blocks. The subsoil contains little or no 
more clay than the surface layer. Only patches of clay 
film are on the prism faces of the subsoil. These soils con- 
tain less clay and have weaker prisms in the subsoil than 
the Forman soils, which have continuous clay films on all 
faces of prisms and blocks. 

The Barnes soils occur with Svea soils but are higher 
on the slopes, are better drained, and have a slightly thin- 
ner surface layer. 

Barnes-Buse loams, rolling’ (BbC) (6 to 9 percent 
slopes).—Barnes loam and Buse loam are mapped as one 
unit in the western part of the county because they occur 
together in such a complex pattern that it is impractical 
to map them separately. The Barnes soil is on slopes and 
is more extensive than the Buse soil. The Buse soil is on 
hilltops. It has a thinner surface layer than the Barnes 
soil. The Buse series is described later in this report. 

Most areas of these soils are used for small grains, al- 
falfa, and tame grasses. Corn does not produce enough 
cover early in the season to protect the soil against water 
erosion, and subsequent cultivation increases the erosion 
hazard. 

Because slopes are short and broken, contour cropping 
is not practiced. Yields are fair when the rainfall is ade- 
quate, but they are lower than on Barnes-Svea loams, un- 
dulating, because more water is lost. in runoff. Practices 
that help control water erosion are stubble mulching, strip- 
cropping, using grasses and legumes in the cropping sys- 
tem, and tilling the fields across slopes where possible. 
(Capability unit ITIe-6 ; Silty range site) 


Barnes-Buse loams, rolling, eroded (BbC2) (6 to 9 per- 
cent slopes).—These soils were mapped together because 
they occur in such a complex pattern that it is impractical 
to map them separately. They are in the western part 
of the county. 

Many hilltops are light colored because water and wind 
have removed the surface soil. Water caused most of the 
erosion. Intense rains or hail washed the soil from bare, 
summer-fallowed or fall-plowed fields. Wind removed 
some of the soil in winter when the hilltops were un- 
protected by snow and in spring before vegetation was 
established on fall-plowed or fallowed land. 

These eroded soils are used for the same crops as Barnes- 
Buse loams, rolling, and about the same mangement is 
required to control further erosion. Crop yields are lower, 
however, because the eroded hilltops have low fertility. 
(Capability unit [1Te-6 ; Silty range site) 

Barnes-Buse stony loams (Bc} (3 to 9 percent slopes) .— 
These soils occur together in such a complex pattern that 
they were mapped as one unit. The soil material of these 
soils is like that of Barnes-Buse loams, rolling, but so many 
stones are in these stony loams that they cannot be culti- 
vated. Removal of the stones is not practical. Some 
areas slope as much as 15 percent. 

In Sargent, County these soils are inextensive and, gen- 
erally, are in small areas. They are in native grasses, 
which are grazed if these soils occur with other soils in 
pastures. Barnes-Buse stony loams are left idle if they 
are with soils used for hay or cultivated crops. (Ca- 
pability unit VIs-Si; Silty range site) 

Barnes-Svea loams, undulating (BdB) (3 to 6 percent 
slopes). —These soils occur together in such a complex pat- 
tern in the western part of the county that it is impractical 
to map them separately, They are on undulating glacial 
till, The Barnes soil 1s more extensive than the Svea soil 
and is higher on slopes. The soils in this mapping unit 
differ from those in Forman-Aastad loams, undulating, by 
having a lower clay content and weaker structure in the 
subsoil. As much as 10 percent of Barnes-Svea loams, 
undulating, is made up of Hamerly, Tetonka, and Parnell 
soils. The Svea series is described later in this report. 

These soils are well suited to small grains, alfalfa, and 
tame grasses. Crop yields are good except when rainfall 
is less than normal. 

Water erosion is the main hazard. If these soils are 
cultivated but not protected, slight to moderate water ero- 
sion is likely. Moderate erosion is likely on fields planted 
to corn, Corn does not produce enough cover in early 
stages of growth to protect the soil, and subsequent cul- 
tivation increases the erosion hazard. These soils resist 
wind erosion. (Capability unit Ile-6; Silty range site) 

Barnes-Svea loams, undulating, eroded (BdB2) (2 to 5 
percent slopes) .—These soils occur together in such a com- 
plex pattern that they were mapped as one unit. They 
differ from Barnes-Svea loams, undulating, only by being 
moderately eroded. Some of the hilltops in areas of these 
soils are hght colored where the surface soil has been re- 
moved. This removal was mostly by intense rain or hail 
falling on summer-fallowed land. Some soil has been 
removed by wind in winter when little or no snow covered 
the soil, and from fall-plowed or fallowed land early in 
spring before vegetative cover was established. 

These soils are used for small grains, alfalfa, and tame 
grasses. Because of the eroded hilltops, yields are lower 
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than those on the Barnes-Svea loams, undulating. Stub- 
ble mulching, field windbreaks, and bere Pee help 
to control erosion. (Capability unit IIe-6; Silty range 
site) 


Bearden Series 


This series consists of moderately well drained to im- 
perfectly drained, limy soils. These soils formed in silty 
and clayey material that was deposited by water. They 
are in three widely separated areas in this county: (1) 
glacial Lake Agassiz in the northeastern corner, (2) gla- 
cial Lake Dakota in the southwestern part, and (8) an 
area below the Sisseton Hills in the southeastern part. 

The surface layer is generally about 8 inches thick, but 
the range is from 6 to 15 inches. It is black and friable 
when moist, dark gray when dry, and slightly sticky and 
plastic when wet. This layer contains a large amount of 
organic matter and is linty in most places. 

A. light-colored lime zone is in the parent material; it 
is directly under the surface layer in areas where that 
layer is more than 10 inches thick. Where the surface 
layer is less than 10 inches thick, a dark-gray layer is be- 
tween the surface layer and the parent material. Except 
in color, the dark-gray layer resembles the surface layer. 
The omen teh layer, 1n turn, is underlain by pale-yellow 
to light yellowish-brown parent material that contains a 
white zone of lime accumulation. 

The parent material is silty or clayey, is friable when 
moist, and has a fine, granular structure. It is generally 
light yellowish brown to brownish yellow, mottled with 
gray and light brownish gray. Many wide tongues of the 
black material extend from the surface soil deep down 
into the lime zone of the parent material. 

The Bearden soils occur with the Overly soils and the 
Tetonka soils. They are not so well drained as the Overly 
soils but are better drained than the Tetonka soils. They 
are better drained than the Borup soils and formed in 
more clayey material. 

Bearden soils are widespread in the county, but their 
total acreage is small. They are easily worked and highly 
productive. Most of their small acreage is cultivated. 

Bearden silty clay loam (Bf)(0 to 8 percent slopes).— 
This nearly level soil is mainly in the northeastern part of 
the county. Cultivated fields show light-gray spots in 
those places where the lime zone is near the surface, and 
plowing has mixed some of the lime with the surface 
layer. Overly and Tetonka soils may make up as much 
as 10 percent of the total area of this soil. 

This soil is well suited to small grains, corn, alfalfa, and 
tame grasses. Yields are good for periods of several 
years. Even if this soil is not protected, the hazard of 
wind erosion is only slight. But wind erosion is more 
likely on this soil than on Overly-Bearden silty clay loams, 
nearly level, (Capability unit Ile-4L; Silty range site) 

Bearden-Tetonka silt loams (Bk) (0 to 3 percent 
slopes).—Bearden silt loam and Tetonka silt loam were 
mapped together in the northeastern part of the county 
because the Tetonka soil occupies many small, shallow 
depressions and is impractical to map separately. The 
Bearden soil is dominant. Much of its surface is light 
colored because the lime zone is near the surface and plow- 
ing has mixed part of the lime with the surface layer. 
The Tetonka series is described later in this report. 


All the acreage of these soils is in small grains, corn, 
and alfalfa. Yields are good. In some years see ne is 
delayed until the small depressions dry out. (Capability 
unit ITe-4L; Silty range site) 


Borup Series 


The Borup series consists of poorly drained soils that 
contain large amounts of lime and occur in swales or de- 
aN on glacial lake plains. These soils are in pene 

ake Agassiz in the northeastern part of Sargent County 
and in glacial Lake Dakota in the southwestern part. 

The black surface layer generally is about 8 inches 
thick, but the range is from 6 to 12 inches. This layer 
is generally limy and has a fine, granular structure. It 
is friable when moist and is slightly sticky and slightly 
plastic when wet. 

Directly under the surface layer is a gray layer that 
is the zone of maximum lime accumulation. It commonly 
contains large, white, soft masses of segregated lime. 
This lime layer is friable when moist; it is slightly sticky 
and slightly plastic when wet. The parent material of 
the Borup soils is limy and moderately sandy to silty. 

Borup soils generally are silty to a depth of 5 feet, but 
in many places the silty material extends to a depth of 
about 8 feet and is underlain by sandy material. 

Borup soils are more poorly drained than the Bearden 
soils and formed in less clayey material. They formed 
in less clayey material than did the Colvin soils and have 
a more prominent lime zone than the poorly drained 
Perella soils. 

Borup, Colvin, and Perella soils (Br) (0 to 3 percent 
slopes). —These soils were mapped together because they 
are similar in drainage, in suitability for use, and in man- 
agement requirements. They are in depressions and low 
swales of the glacial lake plains in the northeastern and 
western parts of the county. ‘They are kept wet much of 
the time by a high water table or by frequent ponding. 
The Colvin series and the Perella series are described later 
in this report. 

These soils are used mostly for pasture or hay. Be- 
cause moisture is excessive, the pasture and hay is mainly 
tall, coarse grasses. Some areas are cultivated and pro- 
duce average yields of flax, millet, or other late seeded 
crops. 

The high water table and lack of drainage outlets gen- 
erally prohibit artificial drainage on these soils; but some 
areas that were ponded have been drained, and they pro- 
duce average yields of small grains. (Capability unit 
IIw-4L; Subirrigated range site) 


Buse Series 


In the Buse series are excessively drained soils on hill- 
tops and crests of slopes in glacial till landscape. They 
are most extensive in the western part of the county and 
in the Sisseton Hills in the southeastern part. In the 
Sisseton Hills, the Buse soils occur with the Forman soils, 
and in the western part of the county, they occur with the 
Barnes soils. 

The loam surface layer is about 4 inches thick, but the 
range is from 2 to 6 inches. It is black when moist and 
dark gray when dry. The structure is granular. In 
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most cultivated areas, the surface layer is limy because the 
parent material hag been mixed with it by plowing. 

Generally, a limy transitional zone is between the sur- 
face layer and the parent material. This transitional 
zone has a weak, coarse, prismatic structure but is not a 
distinct layer. In some places, however, there is no tran- 
sitional zone, and the surface layer, is directly underlain 
by a weak zone of lime accumulation in the parent ma- 
terial. The parent material is limy glacial till that is 
friable and light olive brown when motst. 

Buse-Barnes loams, strongly rolling (BvD) (10 to 25 
percent slopes) .—These soils are on glacial till. Strongly 
rolling areas of Buse loam and Barnes loam were mapped 
together on short, broken slopes because they are in such 
a complex pattern that it is impractical to map them sepa- 
rately. The Buse soil is on hilltops and upper slopes, 
and the Barnes soil is on lower slopes. 

These soils are used mainly for pasture and hay. The 
pasture is generally overgrazed and is not so productive 
as it would be if management were improved. A large 
acreage is in native grass, mainly little bluestem, prairie 
dropseed, green needlegrass, side-oats grama, prairie cord- 
grass, and switchgrass. : 

Because of the erosion hazard, these soils are not suited 
to cultivation. Small grains and alfalfa ave grown in 
some areas, but these areas produce lower yields than do 
other soils on glacial till because so much rainfall runs off 
their steep slopes. (Capability unit Vle-Si; Silty range 
site 

ee cere loams, strongly rolling, eroded (8vD2) 
(9 to 15 percent slopes) —These soils are mapped as one 
unit because they occur together in such a complex pattern 
that they cannot be mapped separately. They are mod- 
erately eroded but, otherwise, are like Barnes-Buse loams, 
strongly rolling. Many hilltops are light colored where 
water and wind have removed the surface soil. Water 
caused most of the erosion when intense rains or hail fell 
on bare land. Wind blew away some soil when it was not 
protected by snow in winter and by vegetation early in 
spring. These soils are droughty because they lose much 
rainfall in runoff from the steep slopes. 

These soils are used for small grainsand alfalfa. Yields 
are low because the soils are droughty, and the eroded areas 
are low in fertility. These soils are probably better suited 
to permanent pasture or hay than to small grains and 
alfalfa. (Capability unit VIe-Si; Silty range site) 


Colvin Series 


The Colvin series consists of poorly drained, limy soils 
that formed in clayey materials. These soils are in 
shallow depressions and low swales in glacial lake plains. 

The black surface layer is about 8 inches thick, but the 
range is from 6 to 14 inches. This surface layer has 
fine, granular structure and generally is limy. It is 
friable when. moist and slightly sticky and slightly plastic 
when wet. 

A prominent, gray or white layer of accumulated lime 
underlies the surface layer, This lime zone is separated 
from the surface layer by a boundary that is generally 
clear but is gradual in some places. In many areas the 
boundary is irregular or broken, for the lime has accumu- 
lated in large, soft, white masses that are surrounded by 


olive-colored parent material or by black material extend- 
ing from the surface soil. The parent material is limy 
and clayey. 

Colvin soils are similar to Bearden soils but are more 
poorly drained, They have about the same drainage as 
the Borup and Perella soils. But Colvin soils formed 
in more clayey material than the Borup soils and have 
a noe distinct zone of lime accumulation than the Perella 
soils. 

A high water table keeps the Colvin soils wet much of 
the time. Most, of the acreage is used for pasture or hay, 
but a few drained areas are used for small grains. 

Colvin and Perella soils, saline (Cp) (0 to 1 percent 
slopes).—Saline areas of Colvin soils and of Perella soils 
were mapped together as one unit because they occupy 
about the same positions, have about the same drainage, 
are suitable for the same uses, and require the same man- 
agement. ‘These soils are mainly southeast of Milnor. 

These soils are often ponced or are wet because the 
water table is high. They are moderately salty to 
strongly salty. Most of the acreage is in pasture con- 
sisting of tall coarse grasses and saltgrass. A small 
acreage is cultivated and. is best suited to alfalfa, flax, 
barley, rye, and other plants tolerant of salt. (Capa- 
bility unit [IIws-4L; Saline Lowland range site) 


Cresbard Series 


The Cresbard series consists of moderately well drained 
soils that have a thick surface layer and a claypan. 
These soils are in many smail, nearly round areas in a 
complex pattern with the Aastad soils. 

The loam or silt loam surface layer generally is about 
8 inches thick, but the range is from 7 to 11 inches. It 
is black when moist. This layer is very friable, is free 
of lime, and has a fine, granular structure. 

A gray to dark-gray, leached layer underlies the surface 
layer. This leached layer ranges from 3 to 6 inches in 
thickness but generally is about 5 inches thick. It has a 
medium blocky structure. The blocks of this structure 
break readily into medium plates. The leached layer is 
abruptly underlain by a claypan, which has a medium 
prismatic structure. The prisms are not very durable 
and break down into strong, medium and fine blocks. 
This claypan is very slowly permeable to roots and water, 
Most of the roots that penetrate the claypan go down 
along the faces of prisms. 

Limy glacial till parent material underlies the claypan. 
This limy material is of loam or clay loam texture. In its 
ee part many gypsum crystals and a few other salts are 
visible. 

The Cresbard soils resemble the Aberdeen soils but have 
formed in glacial till, whereas the Aberdeen soils formed 
in glacial Jake deposits. The Cresbard soils differ from 
the Aastad soils in having a leached layer and a claypan. 
The claypan is more strongly developed than the subsoil 
layers of Aastad soils and is more slowly permeable. 


Dimmick Series 


The Dimmick series consists of very poorly drained soils 
that formed in clayey material. These soils occur in flat, 
wet depressions and old stream channels in the eastern 
part of Sargent County. 
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The surface layer is silty clay loam to clay and is limy 
in some places. It generally is about 7 inches thick, but 
the range is from 6 to 12 inches. The surface layer has 
fine, granular structure. It is very firm when moist, 
sticky and plastic when wet, and black when moist or 
dry. Although some areas have a lime zone, most areas 
are limy without a prominent lime zone. 

The subsoil is dark olive gray when moist and has mod- 
erate, medium and coarse prisms that break into fine and 
very fine blocks. It is very hard when dry, very firm 
when moist, and sticky and plastic when wet. 

The parent material is clay that ranges from olive to 
very dark gray when moist. It is very hard when dry, 
very firm when moist, and very sticky and very plastic 
when wet. Generally the parent material is limy. 

Dimmick soils are similar to Hegne soils but are more 
poorly drained. 

Dimmick clay (Dc) (0 to 1 percent slopes) —This deep, 
clayey soil occurs in depressions of the glacial lake basin. 
It is in the eastern part of the county. Because internal 
drainage is very slow, water remains on the surface for 
long periods after heavy rains. Artificial drainage is 
generally not feasible, because the surrounding area is so 
nearly level that there is no outlet for excess water. This 
soil is too wet to be cultivated. The vegetation is mainly 
sedges and some bulrushes. (Capability unit Vw-WL; 
Wetlands range site) 

Dimmick clay, basins (Dm) (0 to 1 percent slopes) — 
Many areas of this soil have a prominent lime zone, but 
some areas are limy to a depth of 5 feet and do not have 
a lime zone, This soil occurs with Dimmick clay but is 
more limy than that soil and, because of a high water 
table, 1s wetter. 

Like Dimmick clay, this soil is too wet to be cultivated 
and generally is not suitable for artificial drainage. The 
vegetation is mainly sedges, which are sometimes cut for 
hay. (Capability unit. Vw-WL; Wetlands range site) 


Divide Series 


The Divide series consists of moderately well drained 
to imperfectly drained, limy soils, These soils are in 
shallow depressions or on terraces that receive seepage 
water from higher land. They have formed in loamy 
material underlain by loose, gravelly or sandy material. 

The surface layer of this soil is sandy loam to clay loam 
and is 6 to 16 inches thick. This layer is black when 
moist. It is free of lime in some places and, in other 
places, contains light-gray mottles of accumulated lime. 
The surface layer has a gradual or clear, irregular boun- 
dary that separates it from a lime zone, 

The light-colored lime zone is prominent. It generally 
overlies gravelly material, which is only slightly limy. 
In some places, however, the lime zone extends into the 
upper part of the gravelly material. 

Divide loam (Dv) (0 to 3 percent slopes).—This soil is 
the least extensive one in the county and occurs in the east- 
ern part. It is limy at the surface and gravelly below the 
surface layer. Free water usually is at a depth of 314 to 5 
feet. This indicates that, under the gravelly materials, 
fine-textured materials hold the water table at its existing 
level. 

About half of this soil is cultivated, and half is in native 
grasses used for hay. Low yields of corn and small 


grains are produced on the cultivated part because the 
high water table causes excess moisture. (Capability unit 
IlIs-4L; Subirrigated range site) 


Eckman Series 


In the Eckman series are deep, dark, well-drained soils 
that formed in silty material. They are in glacial Lake 
Agassiz in the northeastern part of the county and in gla- 
cial Lake Dakota in the western part. 

The silt loam surface layer generally is about 7 inches 
thick, but the range is from 6 to 10 inches. This layer 
has fine granular structure and is black or very dark gray 
when moist. It is free of lime, very friable, and easily 
worked. 

The subsoil is silt loam that is friable and very dark 
grayish brown to yellowish brown when moist. ‘It has 
weak to moderate, coarse, prismatic structure. 

Lime has accumulated in a distinct zone directly under 
the subsoil. This zone is light yellowish brown when 
moist, and it contains much white. Under the lime zone, 
the pent material is light olive brown when moist. It 
is silty in most places but, at a depth below 3 feet, it may 
be silt loam, loam, or very fine sandy loam. The percent- 
age of fine sand, very fine sand, and silt is high, but the 
percentage of coarse sand is low. 

Eckman soils are better drained than Gardena soils but 
formed in the same kind of parent material, Eckman 
soils are similar to the Barnes soils but formed in silty, 
water-deposited material, whereas Barnes soils formed in 
loamy glacial till. 

Eckman silt loam, nearly level (EcA) (0 to 3 percent 
slopes).—This deep, dark-colored, fertile soil has a thick 
surface layer with a fine, granular structure. The silt 
loam subsoil has moderate, prismatic structure. This soil 
contains a large amount of organic matter, absorbs rain- 
fall readily, and resists wind and water erosion. It is 
easily tilled. 

In Sargent County this soil is near the southern bound- 
ary west of Elavana. Its total area is cultivated. It is 
well suited to small grains, corn, alfalfa, and tame 
grasses. Wheat and barley are the main crops. Yields 
are high except when there is not enough rain. (Capabil- 
ity unit IIc-6 ; Silty range site) 

Eckman silt loam, undulating [EcB) (3 to 6 percent, 
slopes) .—Most of this soil is on the breaks along the Wild 
Rice River. On the upper slopes it has a thinner surface 
layer than Eckman silt loam, nearly level. 

Most of this deep, productive soil is used for small 
grains and alfalfa. Yields are high except in years when 
rainfall is less than average. Corn is not suitable; it does 
not produce enough cover in the early stages to protect the 
soil from erosion. Necessary cultivation of the crop in- 
creases the hazard of erosion. 

Although erosion has been slight, it is the main hazard 
if this soil is cultivated. Erosion can be controlled, how- 
ever, by stubble mulching, stripcropping, using grasses 
and legumes in the crop rotation, and working the soil 
across slopes where that can be done. (Capability unit 
IIe-6; Silty range site) 

Eckman and Maddock loams, undulating (Em) (3 to 
6 percent slopes)—Both soils in this mapping unit are 
deep; are rapidly permeable to roots, air, and moisture; 
and are easily tilled. They are in the northwestern part 
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of the county and are so intermingled that they have been 
mapped as one unit. Their loamy surface layer is under- 
lain by sandy material at a varying depth. The depth to 
the sandy material is 20 inches or more in the more exten- 
sive Eckman soil, but is less in the Maddock soil. 

These soils are well suited to small grains, corn, alfalfa 
grasses, and trees, but they may be damaged by wind 
erosion if they are cultivated. Because their surface layer 
contains more sand than that of Eckman silt loam, nearly 
level, these soils are more susceptible to erosion. Wind 
erosion can be controlled, however, by stubble mulching, 
stripcropping, and planting trees for windbreaks in fields. 
Yields of crops generally are fair except when there is 
not enough rain. Yields vary from place to place accord- 
ing to the depth to the underlying sandy material, which 
has low moisture-holding capacity. (Capability unit ITe- 
5; Silty range site) 

Eckman and Maddock loams, rolling (EmC) (6 to 9 
percent slopes).—These soils are in the northwestern part 
of the county where Eckman and Maddock loams are so 
intricately mixed that it is not practical to map them sep- 
arately. In most areas the soils are loamy from the sur- 
face to a depth of 20 inches or more; the underlying 
material is sandy. 

About half of this eye unit is used for production 
of small grains, corn, alfalfa, and tame grasses. The rest 
is adjacent to soils on greater slopes and is used for 
pasture. 

The soils of this mapping unit are susceptible to wind 
and water erosion when cultivated. Stripcropping, stub- 
ble mulching, and spring plowing will help to control 
erosion. Crop yields are slightly lower than on Eckman 
and Maddock loams, undulating, because more rainfall 
runs off. (Capability unit IITe-5 ; Silty range site) 


Exline Series 


The soils in the Exline series have a thin surface layer 
and a claypan subsoil that has a columnar structure. 
These soils are in the northeastern corner of the county. 

The surface layer generally is 4 inches thick, but the 
range is from 2 to 5 inches. This layer is free of lime. 
When moist, it is friable and black to very dark gray; 
when wet, it is sticky and plastic. ; 

A light-gray leached layer, 2 inches thick or less, 
abruptly underlies the surface layer in most places. The 
structure of the leached layer breaks down into medium 
and fine plates. In some places this layer is indicated only 
by a light-gray color on the rounded tops of the subsoil 
columns. 

Underlying the leached layer is a clay subsoil that has a 
columnar structure. The strong medium columns have 
rounded tops. The columns are’ generally very durable, 
either moist or dry, but in some places they separate into 
weak or moderate, angular blocks. Gypsum crystals and 
other salts are visible in the lower part of the subsoil. 

The upper part of the parent material also contains 
visible salts-and is limy and clayey. Generally, strata of 
silt, clay, and sand are at a depth greater than 2 feet, but 
in some places the profile is clayey to a depth of more than 
5 feet. 

Exline complex (Ex) (0 to 1 percent slopes) —This com- 
plex consists mostly of Exline soils, but with these soils 
are areas of Aberdeen and Bearden soils that are too small 


tomap separately. The Aberdeen and Bearden soils make 
up about 15 percent of the complex. The.soils in Exline 
complex are nearly level and have a claypan. They are 
in the northeastern corner of the county. 

The surface layer is silty clay loam to loam that is black 
when dry and has a granular structure. This layer is’3 to 
6 inches thick, It is thickest and has a silty clay loam 
surface layer in small depressions, which cover about 5 
percent, of the complex. 

The subsoil is a clay loam with strong, columnar struc- 
ture. The columns have light-gray, rounded tops. The 
subsoil is very slowly permeable to water and 1s not pene- 
trated by many plant roots. The few plant roots that do 
penetrate the subsoil go down along the faces of the 
columns, Because of the slow internal and external drain- 
age, water ponds after heavy rains. 

The parent material is limy, is clayey, and contains 
visible salts. It is underlain by limy, sandy material at a 
depth of 2 to 5 feet. — 

These soils are used mainly for hay, but some of the 
acreage is in small grains and alfalfa. Cultivated fields 
are cloddy because part of the claypan has been mixed 
with the surface layer by plowing. Because these soils 
are droughty, average yields over long periods are low. 
Yields are fair when frequent rains keep the thin surface 
layer moist.. (Capability unit VIs-SL; Saline Lowland 
range site) 


Fairdale Series 


The Fairdale series consists of moderately well drained 
soils in silty alluvium. These soils are mainly on the 
bottom lands of the Wild Rice River, but small areas are 
also in old abandoned stream channels, mostly in the east- 
ern part of the county. 

The surface layer is about 3 inches thick and is very 
dark gray or very dark brown when moist. It has a fine, 
granular structure, is free of lime, and is very friable. 

Stratified, light- and dark-colored material underlies 
the thin surface layer and extends to a depth of about 5 
feet. The strata are generally silt loam, fine sandy loam, 
and silty clay loam; but silt loam is most plentiful. In a 
few places fine sand occurs in the stratified material. The 
stratified material is limy in many areas. It is common 
to find the surface soil of one or more buried soils in the 
profile. 

In Sargent County the Fairdale soils occur closely with 
La Prairie soils and have been mapped with them. Fair- 
dale and La Prairie soils are in the same kind of alluvial 
material, but the Fairdale soils have a thinner surface 
layer and a lighter color. The Fairdale soils are better 
drained than the Lamoure soils. 


Fargo Series 


The Fargo series consists of deep, dark, poorly drained 
soils that formed in water-deposited clay material. Gen- 
erally, these soils are not limy at the surface but are limy 
within a depth of 2 feet. They are in the eastern part of 
Sargent County. 

The surface layer.is about 7 inches thick, but the range is 
from 5 to 10 inches, This layer is black when either moist 
or dry. It is very hard when dry, firm when moist, and 
very sticky and very plastic when wet. The structure is 
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moderate.to strong and granular or blocky. The tilth is 
cloddy. In some areas a few glacial stones are in the soil 
and on the surface. 

The subsoil is olive gray when moist. Black tongues 
extend into it from the surface layer. Like the surface 
layer, the subsoil is hard when dry, firm when moist, and 
very sticky and very plastic when wet. It is moderately 
limy. 

The limy parent material is olive-gray clay with mottles 
of yellow and brown. The mottles range from few to 
many. 

Fargo soils occur with the Hegne soils. They formed 
in the same kind of material but do not have a prominent 
lime zone. The Fargo soils are similar to the Parnell soils 
but formed in more clayey material. They are better 
drained than Dimmick soils. 

Fargo clay (Fc) (0 to 6 percent slopes).—This déep, 
dark, poorly drained soil is in the eastern part of the 
county. Included with this mapping unit are Hegne soils, 
which make up as much as 10 percent of each area mapped. 

Water is generally excessive on this clay soil, for run- 
off and internal drainage areslow. Artificial drains, how- 
ever, have improved some areas. 

The soil requires fall plowing because it does not dry 
early enough in the spring to be plowed or to allow pre- 
paring a seedbed for small grains. If it is worked when 
wet, this soil puddles and its granular structure is de- 
stroyed. When it dries, the soil 1s hard and cloddy. More 
power is required to pull a plow in this clayey soil than 
in most other soils in the county. 

Wind erosion is likely in cultivated fields. In fall- 
plowed fields, the soil slakes, and sand-sized granules or 
crumbs are left on the surface. In the winter when there 
is little or no snow cover, wind blows the sand-sized par- 
ticles into depressions, drains, fence rows,-and tree belts. 
Wind erosion may not seriously damage the soil, but it 
clogs surface drains. 

All of this soil is cultivated. It is used mainly for small 
grains and alfalfa, but some fields are in corn and soybeans. 

Because this soil hoids much moisture, average yields are 
good for long periods. In dry seasons, yields are higher 
than on most other soils in the county. (Capability unit 
Ilwe-4; Clayey range site) 


Forman Series 


The Forman series consists of deep, well-drained soils 
that have a clayey subsoil. They are on undulating gla- 
cial till, mainly in the central part of the county. 

The surface soil is black or very dark gray and loamy. 
Tt generally is about 7 inches thick, but the range is from 
5 to9 inches. This layer is slightly hard when dry, is very 
friable when moist, and is easily worked. Tongues of the 
black surface layer extend into the subsoil, which is gray- 
ish brown. 

The subsoil has a prismatic structure; the prisms break 
down into blocks. Distinct clay films are on the faces 
of the prisms and blocks. The subsoil contains more clay 
than the surface layer. Roots easily penetrate the sub- 
soil. In some places the lower part of the subsoil is limy. 

The parent material is also limy, and most of the accum- 
ulated lime is in the upper part. The depth to the lime 
zone ranges from 12 to 20 inches. The parent material is 
light yellowish-brown glacial till that is hard when dry 


and friable or firm when moist. Nests of gypsum crystals 
are present. 

Forman soils contain more clay in the subsoil than the 
Barnes soils and have stronger prisms and blocks. For- 
man soils are higher, are better drained, and have a thin- 
ner surface layer than the Aastad soils, 

Forman-Aastad loams, undulating (FoB) (8 to 6 per- 
cent slopes).—Forman loam and Aastad loam have been 
mapped together because they occur together in such a 
complex pattern that it is impractical to map them sepa- 
rately. The Forman soil is more extensive and better 
drained than the Aastad soil and is higher on the land- 
scape (see figure 4, p. 6). As much as 15 percent of this 
complies consists of the Hamerly, Tetonka, and Parnell 
soils. 

Water erosion is the main hazard on these soils, but it 
is only slight to moderate, even in unprotected areas. 
Moderate erosion is likely in cornfields because the corn 
does not adequately protect the soil in summer against 
short, intense rains. The soils resist wind erosion. 

These soils are deep, dark, and fertile. They are well 
suited to small grains, alfalfa, and grasses. Yields are 
good except when there is not enough rain, (Capability 
unit ITe-6; Silty range site) 

Forman-Aastad loams, undulating, eroded (FoB2) (3 
to 6 percent slopes).—These soils occur together in such 
a complex pattern that it is impractical to map them 
separately. They are similar to Forman-Aastad loams, 
undulating, but are moderately eroded and light colored 
where the surface soil has been removed from hilltops. 
Most of the erosion is caused by water when intense rain 
or hail falls on summer-fallowed land. Wind blows away 
some of the surface soil in winter when there is little or 
no snow cover, and early in spring before vegetation is 
established. 

These soils are well suited to small grains, alfalfa, and 
grasses. Corn does not produce enough cover in early 
stages to protect the soil from further erosion. Yields 
of ali crops are slightly lower than those on the Forman- 
Aastad loams, undulating, because eroded areas are more 
numerous. (Capability unit Ile-6; Silty range site) 

Forman-Aastad stony loams (fs) (2 to 6 percent 
slopes) —These soils are in small areas and occur together 
in such a iv ba pattern that it is impractical to ma 
them separately. They are too stony to be cultivated. 
Otherwise, they are. like Forman-Aastad loams, undu- 
lating. Removing the stones is not practical. These 
soils are in native grass. The small patches that occur 
in cultivated fields are left idle. (Capability unit VIs—-Si; 
Silty range site) 

Forman-Buse loams, rolling (FvC) (6 to 9 percent 
slopes).—These soils are mapped together because they 
occur in such a complex pattern that it is impractical to 
map them separately. They are deep, dark-colored soils 
on glacial till. The Buse soil is on hilltops and is exces- 
sively drained. It has a thinner surface layer than the 
Forman soil, which is on slopes. As much as 10 percent 
of this mapping unit consists of Aastad, Hamerly, 
Tetonka, and Parnell soils. 

Most of the acreage is in small grains and alfalfa. ‘The 
remainder is used for pasture and hay. Corn is not suited, 
for it does not produce enough cover in the early stages 
to protect the soils from water erosion. Because these 
soils are steeper and lose more water in runoff than the 
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Forman-Aastad loams, undulating, they produce slightly 
lower yields. The pasture is generally overgrazed and 
does not produce so much forage as it would under im- 
proved management. ; . 

Erosion has not seriously damaged these soils but is al- 
ways a hazard - cultivated ae siaed mulching, 
stripcropping, and using grass or legumes in the rotation 
wail haley to control araeion, (Capability unit ITfe-6; 
Silty range site) } 

Forman-Buse loams, rolling, eroded (FvC2) (6 to 9 
percent slopes). —These soils are mapped together because 
they occur in such a complex pattern that it 1s imprac- 
tical to map them separately. They are similar to For- 
man-Buse loums, rolling, but are moderately eroded and 
light colored on hilltops where the surface soil has been 
removed. ' ; 

Water erosion is the main hazard. Intense rain or hail 
washes the soil from the fallowed fields. Wind removes 
some soil in winter when there is little or no snow cover, 
and early in spring before vegetation 1s established. on 
fall-plowed or fallowed fields. Bs 

These soils are used for small grains, alfalfa, and 
grasses. Because of the many eroded areas, yields are 
Tower on these. soils than on the Forman-Buse loams, 
rolling. ; . : 

Stubble mulching, stripcropping, and using grass and 
legumes in the cropping system will help to control ero- 
sion. (Capability unit IIfe-6; Silty range site) 


- Fresh Water Marshes 


Fresh water marshes are in depressions and swales in 
the glacial lake plains. They are of no agricultural value 
but are important as wildlife areas. 

Fresh water marsh (Fw} (0 to 1 percent slopes) .—These 
marshes of the glacial lake plains are covered by a high 
water table most of the time. The vegetation consists 
mainly of bulrushes and some sedges. Although these 
areas are of no agricultural value, they are important as 
wildlife areas. (Capability unit VITIw-1) 


Gannett Series 


The Gannett series consists of deep, dark, very poorly 
drained soils that formed in sandy material. These soils 
are in depressions or swales and are wet most of the time 
because their water table is high. They occur in glacial 
Lake Dakota in the western sa of the county, where 
they are associated with the Hecla and Valentine soils. 

The sandy surface layer generally is about 10 inches 
thick, but the range is from’8 to 14 inches. This layer is 
black to very dark gray when moist and is free of lime. 
A gradual boundary separates the surface layer from the 
parent material. oe ; 

The parent material is gray or olive-gray fine sand. 
It is mottled with many dark yellowish-brown to reddish- 
brown mottles. Because of poor drainage, the mottles 
extend from the upper part of the parent material through 
the rest of the profile. The parent material is free of 
lime to a depth of 8 to 5 feet and is only mildly limy 
below that depth. 

Gannett loamy fine sand (Go) (0 to 1 percent slopes) — 
This sandy soil occurs with the Valentine and Hecla soils 


in the wet depressions of glacial Lake Dakota in the west- 
ern part of the county. 

The dark surface layer is deep and is free of lime. It 
is wet much of the time because the water table is high. 

The vegetation consists of sedges and of switchgrass, 
Indiangrass, northern reedgrass, big bluestem, and other 
native grasses. The sedges are more plentiful than the 
grasses in the wetter depressions. This soil is used for 
pasture and hay. Because of the good water supply, 
forage is abundant. (Capability unit Il Iwe-2; Sub- 
irrigated range site) 


Gardena Series 


The Gardena series consists of, deep soils that are mod- 
erately well drained and contain a large amount of organic 
matter. These dark soils have formed in silty, water- 
deposited material in the glacial lake areas of the county. 

The surface layer generally is about 10 inches thick, 
but the range is from 8 to 15 mches. This layer is black 
when moist and dark gray when dry. It has a fine, 
granular structure, is very frinble, and is easily worked. 

The subsoil has a weak, prismatic structure. The 
prisms brealz down to weak, subangular blocks and then 
to fine grantles. The subsoil is friable and contains little 
or no more clay than does the surface layer. 

A lime zone underlies the subsoil. In some places this 
zone is dark gray and is not clearly defined, but in other 
places it is light gray and prominent. 

The parent material below the lime zone is pale yellow 
when dry and is light yellow when moist. This material 
ranges from silt loam to finesand. Because the percentage 
of silt and very fine sand is high in this material, it feels 
very smooth or floury when rubbed between the fingers. 

xardena soils have a profile similar to that of the Svea 
soils. Flowever, the Gardena soils feel smooth because 
they are silty, whereas the Svea soils, which formed in 
glacial till loam, are gritty. The Gardena soils are better 
drained than Glyndon soils and are not limy at the surface. 

Gardena-Glyndon loams, sandy substratum, nearly 
level (GgA) (0 to3 percent slopes).—Gardena and Glyndon 
soils occur together in such a complex pattern that they 
have been mapped as one unit. They are in the glacial 
lake areas of the county. The Gardena soil is more ex- 
tensive, is slightly higher, and is better drained than the 
Glyndon soil. The Glyndon soil is limy at the. surface, 
but the. Gardena soil is not. The Glyndon series is 
described later in this report. 

These soils are sandier than Gardena-Glyndon silt 
loams, nearly level, and are more susceptible to wind ero- 
sion. The loamy material extends from the surface to a 


‘depth of 11% to 314 feet and is directly underlain by sand, 


material, The surface of the Glyndon soil is spotted with 
gray where the lime zone has been mixed with the plow 
layer. These soils are easily tilled. 

Small grains, corn, alfalfa, and grasses are well suited 
to these soils. Most of the acreage is in wheat, corn, 
and alfalfa. Yields are good in areas where the loamy 
material is at least 214 feet thick; but where this material 
is 2 feet thick or less, yields are lower because the under- 
lying sandy material has a low moisture-holding capacity. 

These soils have not been seriously damaged by erosion, 
but wind erosion is likely m cultivated fields. Stubble 
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mulching, stripcropping, spring plowing, and_ planting 
trees. for windbreaks will help to control wind erosion. 
(Capability unit ITe-5 ; Silty range site) 

Gardena-Glyndon silt loams, nearly level (GmA) (0 to 
3 percent slopes).—These soils are extensive, but they 
occur together in such a complex pattern that they have 
been mapped as one unit. They are south of Delamere, 
near Straubville, and east of Beton: The Gardena 
soil is more extensive than the Glyndon soil. 

These deep, fertile soils are among the best in the county 
for farming, They are easy to work and are resistant to 
wind and water erosion. 

All areas of these soils are in small erains, corn, alfalfa, 
and grasses. Wheat, corn, barley, and alfalfa are the main 
crops. Yields are as high as any in the county and are 
good except when there is not enough rain. (Capability 
unit [Tc-6; Silty range site) 


Glyndon Series 


The Glyndon series consists of deep, moderately well 
drained soils that are limy at the surface and have a dis- 

tinct lime zone below the surface layer. These soils have 
formed in loamy or silty material. They are in nearly 
level areas in the northeastern and western parts of the 
county. : 

The surface layer is dark grayish-brown loam or silt 
loam that ranges from 6 to 10 inches in thickness. In 
most places it is 8 inches thick. It is limy, very friable 
when moist, and easy to work, There is a gradual transi- 
tion from the surface layer to a lighter colored layer where 
lime has accumulated. 

The lime zone varies in color and prominence, depend- 
ing on the content of lime and of moisture. In moist soil 
the color ranges from dark gray to nearly white as the con- 
tent of lime mcreases. A few salts are visible in this zone. 
ee ee of lime decreases gradually with increasing 

epth. 

The parent material is generally pale yellow when dry 
and light yellowish brown when moist. It is silty to sandy 
and is moderately limy. In some places the Glyndon soils 
are silty to a depth greater than 5 feet and in others they 
are loamy or silty to a depth of 2 feet and sandy below. 

Glyndon soils are lower and more poorly drained than 
Gardena soils and are limy at the surface. Glyndon soils 
have profiles similar to those of Bearden soils but formed 
in a less clayey material. 

Glyndon loam, sandy substratum, nearly level (GoA) 
(0 to 8 percent slopes).—This dark, loamy soil, underlain 
by sandy material, occurs in the northeastern and western 
parts of the county. As much as 10 percent of the area 
of the mapping unit may consist of Gardena, Arveson, 
and Stirum soils, 

The surface layer is black to light gray when moist. It 
is gray where the lime zone is near the surface and has 
been mixed with the surface layer by plowing. 

Nearly all of this soil is used to produce small grains, 
corn, alfalfa, and grasses, Yields of these crops vary and 
depend on the thickness of the loam. Yields are good if 
the loam is 214 feet thick, but if it is thinner than 214 
feet, yields are lower because the underlying sandy mate- 
rial has a very low moisture-holding capacity. 


Erosion hag not seriously damaged this soil, but wind 
erosion is always a hazard in cultivated fields. This soil 
is sandier and more susceptible to wind erosion than 
Glyndon silt loam, nearly level. Stubble mulching, spring 
plowing, striperopping, and field windbreaks help to con- 
trol wind erosion. (Capability unit Ile4L; Silty range 


site 

Clyndon silt loam, nearly level (GsA) (0 to 3 percent 
slopes). —This deep soil is moderately well drained to im- 
perfectly drained and is silty to a depth greater than 4 
feet. It is high in lime. As much as 10 percent of its 
area may consist of Gardena soil. : 

In cultivated fields, the color of the surface layer varies, 
depending on the depth to the lime zone. The surface 
layer is dark gray where the lime zone is near the surface 
and has been mixed with the surface layer by plowing. 
This lime zone may contain a few visible accumulations of 
salts, 

Because this soil is easily tilled and is productive, all of 
it is in small grains, corn, alfalfa, and grasses. Yields 
vary and depend on the depth to the lime zone and the 
content of salts. Yields are lowest where the lime zone 
is near the surface. Average yields in a long period are 
only fair, (Capability unit e-4L; Silty range site) 


Hamar Series 


Soils of the Hamar series are deep, dark colored, and 
imperfectly drained. They have formed in sandy material 
and are in shallow depressions or swales in the north- 
eastern and western parts of the county. 

The fine sandy loam surface layer ranges from 7 to 15 
inches in thickness. The weak, subangular blocks in the 
structure of this layer break down into fine granules. The 
surface layer is very friable and is easy to work. It is 
slightly limy in some places. This layer is black when 
moist and dark gray when dry. The dark color at the 
surface grades gradually to a lighter color just above the 
parent material. } 

The light-colored, sandy parent material is mottled with 
brown or reddish brown. “The mottles are caused by ‘re- 
stricted drainage, and they increase in number with in- 
creasing depth. The parent material ranges from fine 
sandy loam to fine sand. Hamar soils are génerally limy 
below a depth of 30 inches, but not above that depth. They 
have a distinct lime.zone in only a few places. 

Hamar soils differ from the Ulen soils by having sandier 
parent material and by not having a prominent lime zone. 
They are more poorly drained than the Hecla soils. 

Hamar fine sandy loam (Ha) (0 to 8 percent slopes) .— 
This deep, imperfectly drained to poorly drained soil is in 
shallow depressions. It occurs mainly in the sandy part 
of glacial Lake Dakota in the southwestern part of the 
county, but a few acres are in the northeastern part. A 
high water table keeps the soil moist much of the time. 

Most of this soil occurs with the Valentine-Hecela fine 
sands, hummocky. The two soils are in native grasses, 
mainly switchgrass, Indiangrass, and big bluestem, which 
are used for pasture and hay. 

Some areas of this soil occur with the nearly level areas 
of Fecla soils and-are cultivated. Small grains, corn, 
alfalfa, and grasses are suited to these areas, but wetness 
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may delay seeding in the spring. Average yields of crops 
can be expected from this soil. 

This soil has not been damaged by erosion, but it is 
susceptible to blowing if the surface is dry and_bare. 
Spring plowing and stubble mulching help to control wind 
erosion. (Capability unit [lIwe-3; Sandy range site) 


Hamerly Series 


Soils of the Hamerly series are moderately well drained, 
ave high in lime, and have a thin to moderately thick sur- 
face layer. These dark soils have formed in limy glacial 
till. They occur as irregular rings on the nearly level, 
convex slopes that enclose depressions. 

The loamy surface layer ranges from 5 to 12 inches in 
thickness but generally is about 7 inches thick. It is black 
when moist and commonly contains light-colored specks 
of lime. This layer has a medium, granular structure; 
is friable when moist; and is easily worked. 

In most places, lime has accumulated directly under the 
surface layer in a zone that is light brownish gray when 
moist and white when dry. In some places, however, 
there is a dark-gray transitional layer between the black 
surface layer and the white lime zone. The parent mate- 
vial is friable when moist. 

The Hamerly soils have a profile similar to that of the 
Bearden. soils, but the Hamerly soils are in glacial till 
whereas the Bearden soils are in clayey sediments of the 
glacial lakes. 

Hamerly complex (Hb) (0 to 8 percent slopes). —This 
complex consists mostly of Hamerly soil, but as much as 
25 percent of it is Aastad, Tetonka, and Parnell soils. All 
of these soils occur together in such an intricate pattern 
that they have been mapped as one unit. These soils are 
on nearly level glacial till in the central part of the 
county. They are high in lime. 

The surface layer of these soils is Joam, silt loam, or 
clay loam. In cultivated fields many light-gray or white 
spots are conspicuous in the surrounding dark-gray soil. 
These light spots cover more than 20 percent of the sur- 
face. They occur where the limy material is near the 
surface and has been mixed with the surface layer by 
plowing. 

Most areas of these soils are in small grains, corn, 
alfalfa, or grasses. Yieldsare fair. They are lower than 
yields from Aastad loam or Aastad clay loam because 
along with the lime in most places are small amounts of 
salts that are toxic to plants. 

Crops best suited to these moderately salty soils are 
flax, barley, rye, sweetclover, and alfalfa. Some areas are 
in grass, mainly big bluestem, which is used for pasture 
and hay. 

Erosion has not seriously damaged these soils, but wind 
erosion is likely in cultivated fields. ‘The lime causes the 
soils to slake to sand-sized particles, which blow away 
easily. The Hamerly soil contains more lime than the 
Aastad soil and is therefore more susceptible to wind 
erosion. Stubble mulching, field windbreaks, and strip- 
cropping help to control erosion. (Capability unit ITe~ 
4L; Bilty range site) 

Hamerly-Aastad loams (Hf) (0 to 3 percent slopes) — 
Hamerly loam and Aastad loam occur together in such 
a complex pattern that they have been mapped as one unit. 
About 5 percent of the area of this mapping unit is 


Tetonka and Parnell soils. The nearly level soils in this 
mapping unit are on glacial till in the central part of the 
county, 

This complex is similar to the Hamerly complex, but 
the light spots cover only 5 to 20 percent of the area. In 
cultivated fields, the light-colored spots are the Hamerly 
soil where the lime zone has been mixed with the surface 
layer by plowing. 

Most of the acreage of this complex is used for small 
grains, corn, alfalfa, and grasses. Yields are slightly 
higher than those on Hamerly complex because the depth 
to the lime zone is greater. 

Wind erosion is likely in cultivated fields, but even if 
these soils are not protected, damage probably will be only 
slight. Stripcropping, stubble mulching, and field wind- 
breaks help to control wind erosion. (Capability unit 
Ile-4L; Silty range site) 

Hamerly-Svea loams (Hh) (0 to 3 percent slopes).— 
Hamerly loam and Svea loam occur together in such a 
complex pattern that they have been mapped as one unit. 
These soils are somewhat similar to Hamerly-Aastad 
loams, but the subsoil of Svea loam contains less clay than 
that of Aastad loam. 

Nearly all of Hamerly-Svea loams is used for small 
grains, corn, alfalfa, and grasses. Yields are fair. Al- 
though wind erosion is a hazard in cultivated fields, strip- 
cropping, stubble mulching, and field windbreaks help 
protect these soils. (Capability unit TIe4L; Silty range 
site) 


Hecla Series 


Soils of the Hecla series are deep and moderately well 
drained. They are dark soils that formed in sandy ma- 
terial on the nearly level and undulating landscape in the 
northeastern and western parts of the county. Hecla 
soils are extensive in Sargent County and are agricul- 
turally important. 

The surface layer is fine sandy loam to fine sand. It is 
black or dark gray when moist. This layer is generally 
about 14 inches thick, but the range is from 10 to 20 
inches. The surface layer grades gradually from finer 
material at the surface to coarser material in the lower 
part. 

Sandy parent material underlies the surface layer. 
This material is single grained and is yellowish brown 
when moist. 

The content of lime in Hecla soils varies widely. In 
some places these soils are free of lime to a depth of more 
than. 5 feet, and-in other places they are slightly limy at 
the surface. Though they are not strongly limy above a 
depth of 15 inches, in some places they are strongly limy 
below that depth. 

The Hecla soils have a thicker surface layer than the 
Maddock soils. They are better drained than the Hamar 
soils and are sandier than the Emden soils, which are in 
adjacent counties. 

Hecla fine sand (Hkx) (0 to 6 percent slopes).—This 
very sandy, nearly level to undulating soil is in the south- 
western part of the county. 

The dark surface layer is from 10 to 20 inches thick 
and is underlain by a light-colored fine sand. Because the 
moisture-holding capacity is low, this soil is droughty 
and very susceptible to wind erosion. 
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Most of the acreage is in native grass, mainly needle- 
grass, prairie sandreed, threadleaf sedge, little bluestem, 
and léadplant. Controlled grazing will help to maintain 
good forage and an adequate cover. 

A few acres are in corn and oats, but yields are low on 
this droughty soil. (Capability unit Vie-Sa; Sands 
range site) 

Hecla fine sandy loam, nearly level (HIAx) (0 to 3 
percent slopes).—This deep, dark, fertile sot] 1s one of the 
most extensive soils in the county to have formed in 
sandy material on nearly level slopes. It is in the north- 
eastern and western parts of the county. 

The surface layer 1s very friable, is high in organic mat- 
ter, and is very easily tilled. This soil, however, has a low 
moisture-holding capacity. 

Most of this soil is cultivated and used for locally grown 
crops, mainly oats, corn, and alfalfa. Yields are fair but, 
because of droughtiness, are lower than those on soils 
formed in nearly level glacial till. 

Although damage from erosion generally has been 
slight to moderate, this soil is susceptible to severe wind 
erosion if cultivated and not protected. Erosion can be 
controlled by stubble mulching, striperopping, spring 
plowing, planting trees for field windbreaks, and using 
grasses and legumes in the cropping system. Generally, 
more than one of these practices will be required. 

The areas that are in pasture are seeded to crested 
wheatgrass, bromegrass, slender wheatgrass, Russian 
wildrye, green stipagrass, or other tame grasses. (Capa- 
bility unit I[Te-3; Sandy range site) 

Hecla fine sandy loam, undulating (HIBx) (3 to 6 per- 
cent slopes).—Small, scattered spots of this soil are in 
sandy areas of the county. The slopes are steeper than 
those of Hecla fine sandy loam, nearly level, and the sur- 
face layer is slightly thinner. Consequently, this undulat- 
ing soil is droughtier and more susceptible to wind erosion. 


Most of this soil is used for pasture or hay. A few 
acres are in small grains, corn, and alfalfa. (Capability 


unit ITTe-3; Sandy range site) 

Hecla fine sandy loam, moderately shallow, nearly 
level (HmA) (0 to 3 percent slopes). —This dark, sandy soil 
is underlain by silty material. It is on the eastern edge 
of glacial Lake Dakota in the southwestern part of the 
county. 

The surface layer of this soil is like that of Hecla fine 
sandy loam, nearly level, but is underlain by silty material 
instead of sandy material. The depth to the silty ma- 
terial ranges between 114 and 4 feet. 

Most of this soil is cultivated. Suitable crops are small 
grains, corn, alfalfa, and grasses. Although yields are 
only fair, they are higher than those on Hecla fine sandy 
loam, nearly level, because the underlying silty material 
holds more water. Yields vary according to the depth 
to the silty material. They decrease as the depth to the 
silty material increases. 

This soil is highly susceptible to wind erosion if culti- 
vated and not protected. Stripcropping, field wind- 
breaks, stubble mulching, and spring plowing help to pro- 
tect the soil against erosion. (Capability unit IlIe-3M; 
Sandy range site) 

Heela loamy fine sand, nearly level (HnAx) (0 to 3 per- 
cent slopes) —In Sargent County this deep, very sandy, 
dark soil is the most extensive soil that has formed in sandy 


material in a nearly level landscape. It is mainly in gla- 
cial Lake: Dakota im the western part of the county. 

The surface layer is fertile and contains a large amount 
of organic matter, but the soil is rapidly permeable, holds 
little moisture, and is highly susceptible to wind erosion. 

This soil is used for crops and pasture. Much of the 
acreage is in oats, barley, corn, alfalfa, and other feed 
crops because livestock is the main source of income in 
areas where this soil occurs. 

Yields are fair when rainfall is adequate, but they are 
low in dry seasons because the soil is droughty. Wind 
erosion is the main hazard in cultivated areas, where dam- 
age has been slight to moderate. Erosion can be con- 
trolled by stripcropping, stubble mulching, spring plow- 
ing, planting trees for field windbreaks, and using legumes 
and grasses in the cropping system. Two or more of these 
practices are required for successful management. 

The extensive pastures are m native and tame grasses. 
Some of the native grasses are green needlegrass, prairie 
sandreed, threadleaf sedge, sand dropseed, little bluestem, 
and leadplant. Some of the tame grasses are Russian 
wildrye, green stipagrass, slender wheatgrass, and brome- 
grass. Drought-resistant grasses provide the best forage 
on this soil and produce good yields under good manage- 
ment. (Capability unit [Ve-2; Sands range site) 

Hecla loamy fine sand, moderately shallow, nearly 
level (HoA) (0 to 3 percent slopes) —This very sandy soil 
is underlain by silty material. Most of the acreage is near 
the eastern edge of glacial Lake Dakota in the southwest- 
ern part of the county, but a few acres are in the northeast- 
ern part. 

This soil is shallower to silty material than Hecla loamy 
fine sand, nearly level, but is otherwise similar to that soil. 
The silty material in the moderately shallow soil is 114 to 
4 feet from the surface. 

This soil is in field crops, hay, and pasture. The main 
crops are corn, oats, and alfalfa. Yields vary according 
to the depth to the silty material. They are lower as the 
depth to the silty material increases because the sandy 
layer has low moisture-holding capacity. Yields are 
higher than those on Hecla loamy fine sand, nearly level, 
because the underlying silty material is near the surface 
and, consequently, more moisture is available. (Capabil- 
ity unit [Ve-2M; Sands range site) 

Hecla-Maddock loamy fine sands (Hwx) (3 to 9 percent 
slopes) .—Hecla loamy fine sand and Maddock loamy fine 
sand occur together in such a complex pattern that they 
have been mapped as one unit. These soils are deep and 
very sandy. The Maddock soil is higher than the Hecla 
soil and is more excessively drained. 

These soils are rapidly permeable, are low in moisture- 
holding capacity, and are highly susceptible to wind ero- 
sion. Consequently, most areas are in pasture or hay. 
The soils produce a fair amount of forage under good 
management. Some of the acreage is in corn, oats, and 
alfalfa, but yields are generally low because the soils are 
droughty. 

Wind erosion has caused slight to moderate damage, 
mainly in cultivated areas. Stripcropping, stubble 
mulching, spring plowing, and planting trees for field 
windbreaks will protect the soils against erosion. (Capa- 
bility unit [Ve-2; Sands range site) 


22 SOIL SURVEY SERIES 1958, NO, 28 


Hegne Series 


Soils of the Hegne series are poorly drained and are 
high in lime. They have formed in. clay sediments in 
nearly flat areas where both internal and external drainage 
are very slow. 

The surface layer is limy and about 10 inches thick, but 
the range is from 6 to 12 inches. This soil is granular 
silty clay loam‘ to clay. It is hard when dry, firm when 
moist, and sticky when wet. Although the surface layer 
is black when moist or dry, light-gray spots occur where 
the lime zone is at a depth of 6 to 8 inches and has been 
mixed with the surface layer by plowing. 

A distinct, light-colored lime zone lies directly under 
the surface layer in some places. In other places, how- 
ever, the lime zone and surface layer are separated by a 
dark-gray transitional layer that is highin lime. Tongues 
of the black surface layer extend down through the lime 
zone. ‘This zone has a very fine to medium, blocky struc- 
ture. A gradual lower boundary separates the lime zone 
and the parent material. 

The olive-gray parent material is clayey and has blocky 
structure. This material is very hard when dry, firm 
when moist, and very sticky when wet. 

Heene soils have the same profile characteristics as 
Bearden soils but have formed in more clayey material. 
They differ from the Fargo soils by having a distinct lime 
zone that is nearer the surface. 

Hegne clay (Hz} (0 to 1 percent slopes) —This soil is in 
nearly level areas in the northeastern and southeastern 
parts of the county. Itishighin lime. The surface layer 
is black in undisturbed areas, but in cultivated fields it is 
gray of varying shades. The gray color varies because 
different amounts of lime have been mixed with the black 
surface layer by plowing. 

Excess surface water and wind erosion are the main 
hazards in cultivating Hegne clay. Water ponds on the 
surface because this soil is slowly permeable and nearly 
flat. Working the soil when it is wet destroys the granu- 
lar structure and causes puddling. The soil then dries 
out hard and cloddy. Fall-plowed fields are highly sus- 
ceptible to wind erosion because the soi] slakes down, 
leaving sand-sized particles on the surface. These par- 
ticles blow away readily in winter when there is little 
snow, or early in spring before a cover has been 
established. 

All of this soil is in small grains, corn, alfalfa, and some 
soybeans. Even in dry years yields are good, for the soil 
holds a large amount of moisture. (Capability unit 
IIlwe-4L; Clayey range site) 

Hegne-Fargo clays (Hfa) (0 to 1 percent slopes).—The 
THegne clay and Fargo clay in this mapping unit oceur in 
such a complex pattern that it is impractical to map them 
separately. These soils are high in clay content and have 
very slow internal and. external drainage. The Hegne 
soil is generally conspicuous in cultivated fields because 
its surface is gray and contrasts with the black surface of 
the Fargo soil. 

All of the acreage is used for small grains, corn, alfalfa, 
and some soybeans. Yields are consistent from year to 
year. Because these soils have high moisture-holding ca- 
pacity, they are more productive in dry years than most 
other soils in the county. (Capability unit TI[we-4L,; 


Clayey range site) 


Lamoure Series 


The Lamoure series consists of deep, dark, poorly 
drained soils formed on silty and clayey bottom lands, 
mainly along the Wild Rice River. Some small areas are 
in old stream channels in the central and eastern parts of 
the county. 

The black surface layer is silt loam to silty clay loam, 
10 to 20 inches thick. It is limy at the surface or within 
6 inches of the surface. This layer has granular or 
crumb structure and is very friable. It is kept moist by a 
high water table. 

A gradual boundary separates the surface layer from 
the parent material, which contains more lime than the 
surface layer. The parent material is silty or clayey and 
is gray, light gray, yellow, and olive. In some places, 
strata of fine sand to silty clay loam occur below a depth 
of 31% feet. 

Lamoure soils have a thicker surface layer than the 
Rauville soils and are better drained. They are more 
poorly drained than the La Prairie soils and contain more 
lime. 

Lamoure silty clay loam (la) (0 to 3 percent slopes) .—- 
This deep, poorly drained soil is on the bottom lands of 
the Wild Rice River and is in small channels of old 
streams in the central and eastern parts of Sargent County. 
The dark surface layer is silt loam to silty clay loam. The 
soil is wet much of the time because the water table is 
high and there is occasional flooding. 

This soil generally is too wet to be cultivated, but be- 
cause moisture is plentiful, large amounts of native grasses 
are produced. The main native grasses are big bluestem, 
switchgrass, and Indiangrass. (Capability unit IIw-4L; 
Subirrigated range site) 


La Prairie Series 


The La Prairie series consists of deep, dark silty soils 
on. bottom lands of rivers and small streams. These soils 
are mainly along the Wild Rice River. 

The surface layer, about 8 inches thick, is free of lime 
and is black or very dark gray when moist. It has a fine, 
granular structure, is very friable, and therefore is easily 
tilled. 

Underlying the surface layer is a lighter colored, mildly 
limy layer that extends to a depth of 18 to 26 inches, This 
layer is very dark gray when moist and dark gray when 
dry. In some places it has a slightly higher clay content 
than the surface layer. 

A zone of accumulated lime underlies the mildly limy 
layer and extends to a depth of 3 feet. This zone is 
strongly calcareous and is light brownish gray when dry. 
It is generally underlain by strata of light-colored silty 
clay ]oam, sandy loam, sandy clay loam, and silt loam. 
Commonly the surface layer of a buried soil is in the pro- 
file of La Prairie soils. 

La Prairie soils are darker than Fairdale soils and have 
a thicker surface layer. They are better drained than 
the Lamoure soils. 

La Prairie and Fairdale soils (Lf) (0 to 3 percent 
slopes) —These La Prairie and Fairdale soils are so inter- 
mingled that they have been mapped together. ‘They 
occur mainly in old abandoned stream channels in the 
eastern part of the county. The soils are on narrow 
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stream bottoms and on steep, narrow breaks that rise as 
much as 10 feet to the adjoining upland. 

These sotls are deep, but their dark surface layer may 
be thin or thick.’ They are silty and are readily permeable 
to roots, air, and moisture. 

Because farm machinery cannot cross many of the old 
channels, these soils are not cultivated. They are in na- 
tive grass that is grazed or left idle. (Capability unit 
Vie-Si; Silty range site.) 

La Prairie silt loam (tp) (0 to 3 percent slopes). —This 
is a deep, dark soil that contains a large amount of or- 
ganic matter and occurs mainly on the narrow bottom 
lands of the Wild Rice River. 

The thick, silty surface layer has a fine, granular struc- 
ture, is easy to work, and is resistant to wind and water 
erosion. The soil is readily permeable to roots, air, and 
moisture. 

About half of this soil is cultivated, and the rest is so cut 
up by old channels that it is not suited to crops and is 
mostly in pasture. The main crops in the cultivated areas 
are small grains, corn, alfalfa, and tame grasses. Yields 
are good except when there is not enough moisture. Be- 
cause this soil is in small areas, it is farmed with adjoining 
ian on uplands. (Capability unit IIc-6; Silty range 
site 


Maddock Series 


_ The Maddock series consists of well-drained to exces- 
sively drained soils on nearly level to rolling slopes. These 
soils are in sandy material that was deposited by wind or 
water and in many places has been reworked by wind. The 
soils are highly susceptible to wind erosion. 

The surface layer ranges from 6 to 18 inches in thick- 
ness. It is black to very dark gray when moist, is rapidly 
permeable to moisture, and is free of lime. This layer is 
separated from the parent material by a gradual or an 
abrupt boundary. 

The parent material is lighter in color than the surface 
layer. It is sandy to a depth that ranges from 30 inches 
to5 feet. In Sargent County glacial till or silty to clayey, 
water-deposited material is generally at a depth below 30 
inches. The parent material is generally limy below 30 
inches. 

Maddock soils are higher and better drained than Hecla 
soils, which do not have loamy or clayey material below 
a depth of 30 inches. 

Maddock fine sandy loam, moderately shallow, 
nearly level (MkAx) (0 to 8 percent slopes).—This sandy 
soil has a surface layer that is 6 to 12 inches thick and is 
black when moist. Underlying it is a light-colored, sandy 
layer, which is 10 to 20 inches thick over limy glacial till. 
This soil is in the northeastern and southwestern parts 
of the county. 

Although the soil is easily tilled, severe wind erosion 
is likely if the soil is cultivated and not protected. Most 
areas are in small grains, corn, alfalfa, and grasses. 
Yields are fair. Wind erosion can be controlled by stubble 
mulching, stripcropping, planting trees for field wind- 
breaks, and using grasses and legumes in the cropping 
system. (Capability unit I[Te-8M; Sandy range site) 

Maddock fine sandy loam, moderately shallow, un- 
dulating (MKBx) (3 to 6 percent slopes). —This undulating 
soil differs from Maddock fine sandy loam, moderately 


shallow, nearly level, only by having stronger slopes and 
a slightly thinner surface layer. Like the nearly level 
soil, it is in the northeastern and southwestern parts of 
the county. 

Most of this undulating soil is in pasture or hay and 
produces fair yields. The cultivated areas are used for! 
the same crops as those of the nearly level soil and pro- 
duce about the same yields. (Capability unit [ITe-8M; 
Sandy range site) 

Maddock fine sandy loam, moderately shallow, roll- 
ing (MkCx) (6 to 9 percent slopes) —This rolling soil has 
stronger slopes than Maddock fine sandy loam, moderately 
shallow, nearly level, and greater variation in the depth 
to the underlying glacial til. It is in the western part 
of the county. 

Most of this soil is tilled and is in oats, barley, and 
alfalfa. Yields are low because the surface layer is thin 
and much rainfall is lost in. runoff. 

This soil has not been adequately protected and, conse- 
quently, has been moderately damaged by wind erosion. 
Ksrosion can be controlled by stubble mulching, spring 
plowing, adding manure, and using grasses and legumes 
in the cropping system. (Capability unit I[Ve-8M; 
Sandy range site) 

Maddock loamy fine sand, undulating (MdBx) (3 to 6 
percent slopes).—This very sandy soil generally has a 
thin, dark surface layer that is underlain by a light- 
colored, very sandy layer over loamy glacial] till. The 
depth to the glacial till ranges from 114 to more than 5 
feet within short distances. This soil is in the western 
part of the county. 

If it is cultivated or overgrazed, the soil is highly sus- - 
ceptible to wind erosion. Also, it is droughty where the 
depth to the glacial till is more than 24 inches. 

About half of this soil is tilled, and the rest is in native 
grasses. Corn, oats, and alfalfa are the main crops. 
Yields ave low because this soil is droughty and erosion 
has removed much of the surface layer in many places. 
The cultivated areas have been moderately damaged by 
wind erosion. Erosion can be controlled by stubble 
mulching, adding manure, spring plowing, planting trees 
for field’ windbreaks, and using: grasses and legumes in 
the cropping system. The pasture is mainly green needle- 
grass, prairie sandreed, threadleaf sedge, little bluestem, 
and Jeadplant. (Capability unit [Ve-2M; Sands range 
site) 

Maddock loamy fine sand, rolling (MdC) (6 to 15 per- 
cent slopes).—This soil is similar to Maddock loamy fine 
sand, undulating, but is on stronger slopes. Like the un- 
dulating soil, it is in the western part of the county and 
ranges from 114 to more than 5 feet in depth to glacial till. 

All this soil is in pasture of native plants, mainly green 
needlegrass, sand dropseed, prairie sandreed, threadleat 
sedge, needle-and-thread, and leadplant. Because this 
soil is highly susceptible to wind erosion, the pasture 
should not be overgrazed. (Capability unit VIe-Sa; 
Sands range site) 


Overly Series 


Soils of the Overly series are deep, fertile, and mod- 
erately well drained. These dark soils have formed in 
silty to clayey materials that were deposited by water. 
They occur in glacial Lake Agassiz in the northeastern 
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part of the county and in glacial Lake Dakota near 
traubville, in the western part. 

The surface layer is silt loam to silty clay loam, 6 to 
14 inches thick. This layer has a granular structure, is 
friable when moist, and is easy to work. It is free of 
lime. 

The dark subsoil has a weak to moderate, prismatic 
structure. The prisms break down into fine and very 
fine blocks. This layer contains little, if any, more clay 
than the surface layer. 

In the upper part of the parent material is a distinct, 
light-gray lime zone that is underlain by moderately limy, 
silty or clayey material. This material is brownish gray 
or yellowish brown when moist and is mottled brown, 
white, and light gray. In some places layers of silt loam 
alternate with silty clay loam below a depth of 3 feet. 

Overly soils differ from the Gardena soils by being 
developed in more clayey material. They are better 
drained than the Béarden soils and are deeper to the lime 
zone, 

Overly silt loam, nearly level (OcA) (0 to 3 percent 
slopes).—This deep, silty, moderately well drained soil 
occurs in a nearly level area near Straubville. The silt 
loam surface layer is underlain by a silty clay loam sub- 
soil, and that, in turn, by silty clay loam parent material. 

This is one of the best soils in the county. It is fertile, 
holds a large amount of moisture, resists erosion, and is 
easy to work. All of it is in small grains, corn, and 
alfalfa; wheat and corn are the main crops. Yields are 
high except when there is not enough rain. (Capability 
unit [Ic-6; Silty range site) 

Overly silty clay loam, undulating (OcB) (3 to 6 per- 
cent slopes) —This deep, dark soil is in smal] areas on the 
breaks along the Wild Rice River. It differs from Overly 
silt loam, nearly level, by having stronger slopes and a 
finer textured surface layer. 

All of this soil is cultivated, and most of it is in small 
grains, mainly wheat, Yields are high except when there 
is not enough rain. (Capability unit Ile-6; Silty range 
site) 

Overly-Aastad silt loams (Os) (0 to 3 percent slopes) — 
Overly silt loam and Aastad silt loam occur together in 
such a complex pattern that they have been mapped as one 
unit. 

These deep, moderately well drained soils occur mainly 
in a belt on the eastern edge of glacial Lake Dakota in 
the western part of the county. A small acreage is in the 
southeastern part of the county. 

These soils resist wind and water erosion and are highly 
productive. All the acreage is cultivated and used for 
small grains, corn, and alfalfa. Crop yields are high 
except when there is not enough rain. (Capability unit 
TIc-6 ; Silty range site) 

Overly and Barnes silt loams, rolling (OvC) (6 to 9 
percent slopes)—These Overly and Barnes soils occur 
together in a complex pattern and have been mapped as 
one unit. They are near the western edge of glacial Lake 
Dakota in the western part of the county. 

These soils are used mainly for pasture or hay. They 
are generally overgrazed and do not produce as much 
forage as they would under good management. Culti- 
vated areas produce good yields. (Capability unit ITTe-6; 
Silty range site. 


Overly-Bearden silty clay loams, nearly level (OyA) 
(0 to 8 percent slopes) —These Overly and Bearden soils 
are so intermingled that they have been mapped as one 
unit. They are extensive near Milnor in the northeastern 
part of the county, but a few acres are also in the south- 
eastern and western parts. 

These soils are deep, fertile, and resistant to wind 
erosion. The Bearden soil is conspicuous in cultivated 
fields because it has a gray surface that contrasts with the 
black surface of the Overly soil. The gray occurs where 
the lime zone has been mixed with the surface layer by 
plowing. 

All of the acreage is used for small grains, corn, alfalfa, 
and grasses. Yields. from these soils are among the high- 


est in the county. (Capability unit IIc-6; Silty range 
site) 


Parnell Series 


The Parnell series consists of poorly drained and very 
poorly drained soils in closed depressions of the glacial 
till plain, mainly in the central part of the county, These 
soils formed in glacial till or in local alluvium consisting 
of clayey, water-deposited materials that washed from 
higher surrounding soils. Runoff from the higher soils 
ponds on the Parnell soils and keeps them wet much of 
the time. 

The surface layer is black loam to clay loam that is 
very high in organic matter and, in many places, is 
covered by a thin mat of plant remains. This layer Is 8 
to 1linches thick. Itis generally free of lime. 

The subsoil is firm and very dark gray when moist and 
is very sticky and very plastic when wet. It has a strong, 
angular blocky structure. 

The subsoil generally is underlain by a light-gray zone 
of accumulated lime in the upper part of the parent ma- 
terial. Under the lime zone, the parent material is olive 
gray when moist and contains iron concretions that are 
strong brown in color. Although this soil generally is 
free of lime to a depth of 3 feet, in some places lime is 
at or near the surface and there is no distinct, light- 
colored lime zone. 

Parnell soils are in deeper and wetter depressions than 
are the Tetonka soils. 

Parnell soils (Pa) (0 to 1! percent slopes).—These poorly 
drained and very poorly drained soils occur in depressions 
and potholes of the glacial till plain, mainly in the central 
part of the county. These depressions are kept wet by 
runoff from higher surrounding soils. Much of the runoff 
comes from snowmelt early in spring while the soils are 
still frozen. In the summer, especially if the surrounding 
soils are bare, there is much runoff when rains are short 
and intense. 

Parnell soils are generally too wet to cultivate. In dry 


years some of the drier depressions occasionally can be 


seeded to flax, millet, or other late crops, but most of them 
are used for hay. Drained areas produce good yields of 
small grains, corn, and alfalfa. Most of the depressions, 
however, are ponded early in spring. Marsh grasses, 
sedges, and bulrushes are the main vegetation, The de- 
pressions make good breeding places for ducks and also 
protect other wildlife. 

In nearly flat areas it may be possible to dig shallow 
ditches that connect two or more potholes and thus drain 
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the excess water into one pothole. The cost will determine 
whether digging these ditches is practical. (Where drain- 
‘age is feasible, capability unit IIIw-—4; Overflow range 
site; where drainage is not feasible, capability unit Vw- 
WL; Wetland range site) 


Perella Series 


In the Perella series are deep, dark soils that are high in 
organic matter and are imperfectly drained to poorly 
drained. These soils lie in shallow depressions or on low 
flats in the northeastern and southwestern parts of the 
county. 

The surface layer is silt loam to silty clay loam that 
ranges from 6 to 12 inches in thickness but is generally 
about 8 inches thick. ‘This layer is granular in structure, 
is black and friable when moist, and is easy to work. The 


surface layer is separated from the subsoil by a boundary. 


that is gradual in some places and abrupt in others. 
Tongues of the dark surface layer extend into the subsoil 
to a depth of 24 mches. 

The subsoil contains little, if any, more clay than the 
surface layer and is very dark grayish brown or.dark gray 
when moist. It has a weak, prismatic or a fine and very 
fine, blocky structure. 

_ A lime zone, which is brownish gray to olive gray when 
moist, is in the upper part of the parent material. Below 
the lime zone, the parent material is moderately limy and 
silty or clayey. In some places sandy to clayey material 
is ata depth of almost 5 feet. 

Perella soils are in less clayey material than are the 
Eatge soils and are more poorly drained than the Overly 
soils. 

Perella silty clay loam (Pe) (0 to 1 percent slopes) .— 
This deep, dark, poorly drained soil is in shallow Aen 
sions in flats of the glacial lake plains in the northeastern 
and western parts of the county. The soil is fertile and is 
high in organic matter. Itis ponded for short periods. 

All the acreage is in small grains, corn, and alfalfa. In 
some years this soil dries out slower than surrounding 
higher soils and is seeded a week or tio later. This soil 
produces good yields. In dry years yields are better than 
those on the Overly or Gardena soils because the moisture 
aoe is better. ( Capability unit IIw-6; Overflow range 
site 


Rauville Series 


The Rauville series consists of very poorly drained, silty 
or clayey soils on bottom land. These soils are mainly 
along the Wild Rice River and in old channels of smaller 
streams in the central and eastern parts of the county. 
A. high water table keeps these soils wet all of the time, 
and occasionally they are flooded. 

The black surface layer is 10 to 18 inches thick, is gran- 
war in structure, and is generally imy. In some places, 
however, the soil is free of lime to a depth of 5 feet. 
The surface layer is underlain by very dark-gray or gray- 
ish-brown, clayey parent material. This material has a 
weak, prismatic structure, and the prisms break down into 
medium and fine, subangular blocks. Below the parent 
material are strata of sandy, silty, clayey, and gravelly 
material. 


Rauville soils (Ra) (0 to 1 percent slopes) —These inex- 
tensive soils are silty or clayey and are very poorly 
drained. They occur mainly in very wet sites on the bot- 
toms of the Wild Rice River and in old, small stream 
channels in the central and eastern parts of the county. 
They are in wetter sites than are.Lamoure soils and are 
more poorly drained. 

Rauville soils are too wet to farm. Sedges and reeds 
are about the only plants that grow on these soils. (Capa- 
bility unit Vw-WL; Wetlands range site) 


Renshaw Series 


The Renshaw series consists of dark, well-drained soils 
that formed in loamy material underlain by gravel and 
sand. These soils are on slopes of 0 to 9 percent in the 
northeastern part of Sargent County. 

The surface layer is loam or sandy loam that is thin 
to moderately thick. It is black when moist and has a 
fine, granular or crumb structure. This layer is sandier 
than the surface layer of soils formed in glacial till and, 
therefore, is more susceptible to wind erosion. <A clear 
boundary separates the surface layer from the subsoil. 

The subsoil is very dark grayish brown when moist. 
Tt has a weak to moderate, prismatic structure. Under- 
lying the subsoil, at a depth of 16 to 36 inches, are strata of 
gravelly or sandy material that are limy in the upper 
part. This material is coarse sand, gravel, or mixed sand 
and gravel. 

Renshaw soils are similar to the Wessington soils but 
have a thinner mantle of loamy matevial over the gravel 
and sand. They are better drained than the Spottswood 
soils. 

Renshaw loam, nearly level (RhA) (0 to 8 percent 
slopes) —This moderately deep, loamy, droughty soil is 
southeast of Milnor in the northeastern part of the county. 
As much as 10 percent of any area consists of the more 
shallow, less developed Sioux soils. 

This soil has a black, loamy surface layer that is under- 
lain by sand and gravel at a depth of 16 to 36 inches. 
The surface layer is sandier than that of the Aastad or 
Forman soils and, therefore, is more susceptible to blow- 
ing. This soil is moderately susceptible to blowing if it 
is cultivated. It is droughty because of the underlying 
sand and gravel. 

Nearly all of this soil is used for small grains, corn, 
and alfalfa, Yields vary according to the depth to the 
gravel or sand. If this depth is 80 inches or more, yields 
are fair; if it is less than 20 inches, yields are low. 

This soil will be slightly or moderately damaged by 
wind erosion if it is cultivated but not protected. Erosion 
can be controlled by stubble mulching, stripcropping, 
spring plowing, and planting trees for field windbreaks. 
(Capability unit IIIs-5; Silty range site) 

Renshaw loam, undulating (RhB) (3 to 6 percent 
slopes).—This soil occurs with Renshaw loam, nearly 
level, but varies much more in thickness of the loamy 
material over gravel or sand. 

Most of this soil is in pasture or hay. Some of it is in 
small grains, corn, or alfalfa. Yields are low because 
the soil is droughty. (Capability unit ITIs-5; Silty 
range site) 
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Renshaw and Sioux soils (Ro) (0 to 9 percent slopes) — 
These soils generally have a surface layer of loam, but 
it is sandy loam in some places. The depth to sand or 
gravel ranges from 6 to 26 inches and varies greatly 
within short distances. The Sioux soils differ from the 
Renshaw soils by having a thinner mantle of loamy mate- 
rial over sand or gravel. Slopes range from 0 to 9 per- 
cent, but the dominant range is from 8 to 9 percent. 

These soils supply most of the gravel for roads in the 
county. They are too droughty for crops but can be 
used for pasture or hay. Native plants that are com- 
mon on these soils are blue grama, green needlegrass, 
threndleaf sedge, curlycup gumweed, and buckbrush. 
(Capability unit VIs-SW; Shallow range site) 


Sioux Series 


The Sioux series consists of shallow, dark-colored soils 
that are underlain at a depth of 18 inches or less by sand 
or gravel, The dark-colored surface layer of loam is 38 
to 6 inches thick. Beneath it is lighter colored gravelly 
loam, then the stratified sand and gravel. Segregated 
ine is generally present in the upper part of the gravel or 
sand. 

Sioux soils in this county were mapped only in an undif- 
ferentiated unit of Renshaw and Sioux soils. Sioux soils 
differ from the Renshaw soils in not having a B horizon. 


Spottswood Series 


Soils of the Spottswood series are moderately well 
drained and loamy. They have formed over shaly gravel 
or shaly sand that contains 10 to 25 percent shale and 
other soft rock material. 

The surface layer is dark loam to sandy loam that is 
very friable and easy to work. It has a fine, granular or 
crumb structure. These soils are moderately susceptible 
to wind erosion. 

The dark subsoil has a weak, coarse to medium, pris- 
matic structure. The subsoil is separated from the shaly 
eravel or shaly sand by an abrupt or a gradual boundary. 
The gradual boundary is gravelly loam. 

A lime zone generally is in the upper part of the gravel 
or sand; but in some places the lime zone is in the loamy 
material, and in other places the soil, to 2 depth of 5 feet, 
does not contain lime. 

Spottswood soils contain more shale in the gravel or 
sand than do the Renshaw soils. 

Spottswood-Wessington loams, nearly level (SpA) (0 
to 8 percent slopes).—Spottswood loam and Wessington 
loam were mapped together because the thickness of their 
loamy surface Jayer over gravel and sand varies so much 
that it is impractical to map them separately. This layer 
is 16 to 86 inches thick. Spottswood soils and Wessington 
soils are similar, except that the Wessington soil has a 
thinner mantle of loam over the sand or gravel. Both of 
these soils are moderately deep and occur together in the 
northwestern part of the county. 

The loamy surface layer of these soils is easy to work, 
and much of the acreage is cultivated. Small grains, par- 
ticularly oats, are grown, as well as corn and alfalfa. 
Yields vary according to the depth to the gravel or sand. 
They are low where this depth is less than 20 inches and 


are fair where the depth is 80 inches or more. Yields 
are good in years when rainfall is above average. 

These soils will be slightly or moderately damaged by 
wind erosion if they are not protected. Because they are 
sandier than the Barnes and Gen soils, they are more sus- 
ceptible to wind erosion. Erosion can be controlled by 
stripcropping, stubble mulching, spring plowing, plant- 
ing trees for field windbreaks, and using grasses and le- 
ae in the cropping system. (Capability unit ITTs-5; 

ilty range site) 


Stirum Series 


The Stirum series consists of poorly drained, alkali soils 
formed in sandy material. They are in depressions of low, 
level areas in the southwestern and northeastern parts of 
the county. 

The thin to moderately thick surface layer is black or 
very dark gray and is very friable when moist. It is 
slightly sticky and plastic when wet. This layer has a 
fine, crumb structure. 

The subsoil has a coarse, prismatic or columnar struc- 
ture and distinct clay films on the faces of the prisms or 
columns. In some places the prisms or columns are not 
prominent and are within 2 inches of the surface. The 
subsoil is olive gray when moist and is high in lime. It 
is friable to firm when moist and sticky and plastic when 
wet. 

A dark-gray, indistinct lime zone underlies the subsoil. 
The lime zone is sticky and plastic when wet and contains 
many light-gray concretions of lime. 

Sandy material underlies the lime zone. When moist, 
this sandy material is olive gray with many brown, red- 
dish-brown, and black mottles. It contains a large amount 
of lime. 

Stirum soils occur closely with the Arveson soils, which 
do not have columns or prisms with clay films on them and 
which are not plastic when wet. 

Stirum and Arveson loams (St) (0 to 8 percent 
slopes) —Stirum loam and Arveson loam make up this 
mapping unit. These soils occur close together in low, 
broad flats in the western part of the county and are wet 
much of the time because the water table is high. The 
Stirum soil is more extensive than the Arveson soil. The 
Arveson series has been described earlier in this report. 

The black loam surface layer ranges from 3 to 8 inches 
in thickness. Salts are generally visible within 12 inches 
of the surface. In roaceuts, and other exposed areas, 
the surface particles of the Stirum soil flow together when 
wet and form a smooth surface, which seals over and is 
extremely hard and cementlike when it dries. 

A large acreage of these soils was broken out of virgin 
sod and farmed for short periods. But the soil was too 
wet to cultivate, and most of the acreage was returned to 
tame and native grasses, which are used for pasture and 
hay. Some of the grasses and other plants are coarse 
sedges, big bluestem, foxtail barley, bromegrass, quack- 
grass, scouring-rush, prairie cordgrass, and Kentucky 
bluegrass. 

The better drained areas of these soils are cultivated. 
These areas dry out slowly and are seeded late in the 
spring. Because they are moderately tolerant of salts, 
flax, barley, and alfalfa are commonly grown. Yields, 
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however, are only fair, even in the most favorable years 
when light rains are frequent. (Capability unit I[Isw-5 ; 
Subirrigated range site) 


Svea Series 


In the Svea series are deep, moderately well drained 
soils that formed in glacial till. These dark soils are 
nearly level to undulating and occur in the northwestern 
part of the county. 

The surface layer, 8 to 16 inches thick, is black when 
moist and very dark gray when dry. This layer is granu- 
lar in structure. It is easily tilled and generally is free 
of lime. 

The subsoil is slightly hard when dry and friable to 
firm when moist. It has a moderate, medium, prismatic 
structure. The prisms break into weak, subangular 
blocks. Patches of clay films are common on the faces 
of the prisms. 

Underlying the subsoil, in the upper part of the parent 
material, is a distinct light-colored lime zone. The ma- 
terial in the lime zone has a weak, coarse, prismatic struc- 
ture. It is soft when dry and friable when moist. This 
zone is from 15 to 36 inches from the surface. 

The parent material below the lime zone is olive brown 
to yellowish brown when moist. It is moderately limy 
and contains many light-gray and strong-brown mottles. 

Svea soils occur with Barnes soils but have a thicker 
surface layer and a darker subsoil. ‘They are less clayey 
than the Aastad soils, which have continuous, distinct clay 
films on all prism faces. 

Svea loam (Sv) (0 to 8 percent slopes) —This deep, 
fertile soil is in the northwestern part of the county. 
Dominant slopes are less than 3 percent. Barnes, Hamer- 
ly, and Tetonka soils make up as much as 10 percent of any 
area of this soil shown on the map. 

This soil resists wind and water erosion, absorbs most 
of the rainfall, and has good moisture-holding capacity. 
It is easily tilled. 

Nearly all of this soil is cultivated. It is used for corn, 
for small grains, particularly wheat, and for alfalfa and 
tame grasses. Yields are consistently good for long pe- 
riods. (Capability unit IIc-6; Silty range site) 


Tetonka Series 


The Tetonka series consists of imperfectly drained to 
poorly drained, dark soils in shallow, moderately wet 
depressions of the glacial till plain and the glacial lake 
plain. These soils are more common on the glacial till 

lain. 

The black surface layer generally is about 8 inches 
thick, but the range is from 6 to 12 inches. This layer 
is free of lime, is friable when moist, and is granular 
in structure. It is easy to work. 

A very dark gray or dark gray leached layer under- 
lies the surface layer and is 8 to 8 inches thick. Lime, 
gypsum, and other soluble salts have been leached from 
this layer and deposited in lower layers. The leached 
layer has a platy structure. 

The structure of the subsoil is prismatic, and the prisms 
break into plates or blocks. The subsoil is very firm when 
moist and very sticky and very plastic when wet. 


The Tetonka soils are in shallow depressions and are 
drier than the Parnell soils, which do not have a gray, 
leached layer. 

Tetonka silt loam (Tk} (0 to 1 percent slopes) —This 
soil is in shallow, closed depressions in the glacial Lake 
Agassiz basin in the northeastern part of the county and 
the glacial Lake Dakota area in the western part of the 
county. It occurs with the Gardena and Glyndon soils. 

Although this soil is ponded for short periods, it is 
seldom wet long enough to prevent cultivation. Most of 
the water is runoff from higher soils. After winters with 
heavy snow, seeding is delayed because the melting snow 
produces excess water. 

Small grains, corn, alfalfa, and tame grasses are grown, 
and yields generally are good. In dry years yields are 
higher on this soil than on the surrounding soils because 
this soil has more available moisture. 

In some areas ditches have been dug to connect two or 
more depressions and thus to drain the excess water into 
one depression. ‘This drainage is not feasible if the drains 
have to be deep and the cost of construction is great. (Ca- 
pability unit IIlw-6; Overflow range site) 

Tetonka and Parnell soils (Tp) (0 to 1 percent 
slopes).—Tetonka soils and Parnell soils make up this 
mapping unit. They occur in shallow, closed depressions 
in the glacial till plain and are mainly in the central part 
of the county. The soils are on glacial till or are in clayey 
material that washed into the depressions from arround: 
ing, higher soils. 

‘Runoff from higher soils keeps these soils moderately 
wet, but they are used for small grains, corn, alfalfa, 
and tame grasses. Because of wetness, these soils fre- 
quently are seeded 2 weeks later than surrounding soils. 
Yields are good. They are better in dry years than yields 
on surrounding soils because more moisture is available 
to plants. 

In many nearly level areas the excess water in two or 
more depressions is drained into one by digging shallow 
clitches. This kind of drainage is not fenaile if the 
drains have to be deep and their construction is there- 
fore expensive. Seeding is not delayed early in spring 
if the potholes are drained. (Capability unit IIw-6; 
Overflow range site) 


Ulen Series 


The soils of the Ulen series are deep, are moderately 
well drained or imperfectly drained, and are high in 
lime. They have formed in sandy material that is under- 
lain by glacial till or water-deposited silt and clay. 

The black surface layer is 6 to 15 inches thick. It is 
granular in structure and easy to work. This layer has 
an abrupt or gradual boundary separating it from a dis- 
tinct gray layer in which lime has accumulated: 

The moderately limy parent material is very sandy and 
single grained. This material is grayish brown to light 
olive brown when moist. In some areas Ulen soils are. 
sandy to a depth of 5 feet, and in other areas the under- 
lying glacial till or water-deposited silt and clay is at 
a depth of more than 30 inches. 

The lime in the Ulen soils is nearer the surface than 
that in the Hamar soils. The Ulen soils have formed in 
sandier material than have the Glyndon soils. 
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Ulen fine sandy loam, moderately shallow (Un| (0 to 
2 percent, slopes).—This moderately well drained to im- 
perfectly drained soil is in sandy material that is under- 
lain by glacial till or water-deposited silty and clayey 
material. The soil is near the eastern edge of glacial 
Lake Dakota in the western part of the county; it is also 
in the northeastern part of the county. The finer tex- 
tured material under the sandy material is at a depth of 
2 to 4 feet. 

Most of this soil is in small grains, corn, alfalfa, and 
tame grasses. Yields generally are good. - 

Tf this soil is cultivated, wind erosion is the main haz- 
ard, and severe erosion is likely in unprotected fields. 
Erosion can be controlled by stripcropping, stubble mulch- 
ing, spring plowing, and planting trees for field wind- 
breaks. (Capability unit ITIe-3M; Sandy range site) 


Valentine Series 


The soils of the Valentine series ave excessively. drained 
and consist of very sandy material under a sparse cover 
of native grass. These soils consist of fine sand to a 
depth of 5 feet. To a depth of 1 to 6 inches they are 
black to dark grayish brown when moist, and below that 
depth are grayish brown to light grayish brown. 

These soils are of little value for crops and are mainly 
in native grasses used for pasture or hay. 

Valentine fine sand, hilly (VaD) (6 to 25 percent 
slopes).—This very sandy soil is in the southwestern part 
of the county on hilly terrain that has a difference in 
elevation of about 40 feet. ‘Loose fine sand extends from 
the surface to a depth of about 5 feet. It is black when 
moist and very dark when dry to a depth of 1 or 2 
inches, and below that depth it is dark grayish brown 
when moist and grayish brown when dry. 

This soil is in native pasture consisting mainly of green 
needlegrass, blue grama, prairie sandreed, sun sedge, 
Indiangrass, and buckbrush. The soil is very susceptible 
to blowing and will be damaged by wind erosion if over- 
grazed. (Capability unit VIIe-CS; Choppy Sands range 
site 

*) slentine-Hecla fine sands, hummocky (VhC) (0 to 6 
percent slopes) —Hummocky areas of Valentine fine sand 
and Hecela fine sand are so intermingled that they have 
been mapped as one unit. These soils are deep and very 
sandy. They formed when wind blew the soil material 
into hummocks, which are 3 to 10 feet high. These soils 
are extensive and are in the southwestern part of the 
county. The Valentine soil occupies about 50 percent of 
the area, the Hecla soil 35 percent, and Gannett and 
Arveson soils about 15 percent. 

The dark, sandy surface material ranges from 5 to 20 
inches in thickness and is underlain by lighter colored 
sandy material. 

Wind erosion is the greatest hazard on these soils, 
especially if they are overgrazed. They are in native 
pasture consisting mainly of prairie sandreed, little blue- 
stem, Indiangrass, switchgrass, big bluestem, sun sedge, 
and Kentucky bluegrass. (Capability unit VIe-Sa; Sands 
range site) 
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Wessington Series ° 


The Wessington series consists of dark-colored, nearly 
level loamy soils that are underlain at 380 to 40 inches by 
gravel or sand containing 10 to 25 percent shale and other 
soft rock. In this county they make up part of the com- 
plex of Spottswood-Wessington loams, nearly level. 


Zell Series 


The soils of the Zell series are excessively drained and 
have formed in silty material. Their dark surface layer 
ranges from 2 to 6 inches in thickness. It has a very fine, 
granular structure and is generally limy and very friable. 
This layer is black when moist. It is underlain by a weak 
zone of accumulated lime, and that, in turn, by water- 
deposited silty parent material that is pale yellow to 
yellowish brown. 

Zell silt loam, rolling (ZmC) (6 to 9 percent slopes) .— 
This soil is on slope breaks along the Wild Rice River. 
Most of it is in pasture, but some is in small grains and 
alfalfa. In cultivated fields, the crests of the breaks are 
light colored where some of the parent material has been 
mixed with the thin surface layer by plowing. Because 
some rainfall is lost in runoff and the soil is eroded in 
spots, it produces average yields. (Capability unit IIIe— 
6; Silty range site) 

Zell silt loam, hilly (ZmD) (9 to 20 percent slopes) — 
This inextensive soil is in small areas on breaks along the 
Wild Rice River and is used for pasture. (Capability unit 
Vie-Si; Silty range site) 


Use and Management of Soils 


This section discusses the use and management of soils 
for crops, for range and tame pasture, for windbreaks, 
for wildlife, and for engineering uses. 


Use and Management of Soils for Crops 


All cultivated soils require general practices of good 
management that conserve soil and moisture, maintain 
fertility and organic matter, and improve tilth. Some 
soils are eroded, or are poorly drained, or have other lim- 
itations that require additional practices to make them 
suitable for crops and pasttire. If soils that have about 
the same uses and require about the same management 
are grouped together, management can be specified for 
groups of soils rather than for single soils. 

In this subsection general practices of management 
are first discussed. Then a system of capability grouping 
is described; the soils of the county are placed in capabil- 
ity units, or management groups; and the uses and man- 
agement of these groups of soils are discussed. A part 
of this subsection is a table of estimated yields that tells 
how much of a specified crop each soil in the county can 
be expected to produce under two levels of management. 


* After this report and map had been prepared for publication, 
the soils called Wessington were classified with soils of the Ford- 
ville series. Similar soils will be called Fordville in other 
publications. 
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General practices of management 


Discussed in the folowing pages are (1) controlling 
erosion, (2) artificial drainage, (8) cropping systems, 
(4) maintaining organic matter, (5) applying commercial 
fertilizer, and (6) summer fallowing. 


CONTROLLING EROSION 


Loss of soil through wind and water erosion is serious 
in Sargent County. Wind erosion is the main problem 
on sandy and clayey soils. The sandy Hecla soils and 
the clayey Fargo soils, for example, are susceptible to 
severe wind erosion if they are cultivated. In winter the 
clayey soils tend to slake down and leave on the surface 
sand-sized particles that are easily blown away if the 
soil is not protected by snow or vegetation. 

Water erosion is the main problem in cultivating loamy 
and silty soils with slopes of more than 3 percent. Most 
water erosion occurs during storms when intense rain or 
hail strikes summer-fallowed soil or other bare soil. 

Common. practices that control erosion are planting trees 
in windbreaks, stubble mulching, spring plowing, strip- 
cropping, and maintaining grassed waterways. On some 
soils one practice is enough to control erosion, but on 
others, a combination of several practices may be needed. 

Field windbreaks —Field windbreaks are strips or belts 
of trees and shrubs that are planted as barriers against 
prevailing winds to protect. cultivated fields from wind 
erosion, Trees are grown in Sargent County only for 
windbreaks, and their management is discussed in the 
subsection “Management of Windbreaks.” 

Striperopping. —This is the practice of growing crops 
in strips at angles to the direction of prevailing winds. 
Since the prevailing winds in Sargent County are from 
the northwest, the strips generally run in a north-south 
or east-west direction. Because slopes are short and ir- 
regular, tilling the strips on the contour generally is not 
practical in Sargent County. In a conventional strip- 
cropping pattern, strips of crops that resist erosion are 
alternated with strips of corn or other cultivated crops, 
or with strips of summer-fallowed soil. The strips that 
resist erosion generally are in small grains, in standing 
crop residue, or in grass or alfalfa. If stripcropping is 
used without a supporting practice on the kinds of soils 
listed, use strips of widths that do not exceed the follow- 
ing: 

Soils Wadi of strips 


Fine sandy loams and sandy loams___-_-----._.----------. 2 
Clay loams and clays that contain more than 35 percent clay ; 
very fine sandy loams, loams, silt loams, and elay loams 


that are calcareous and contain less than 35 percent clay_- 5 
Very fine sandy loams, loams, and silt loams that are non- 

calcareous and contain less than 20 percent clay_.__....-- 15 
Loams, silt loams, and clay loams that are noncaleareous and 

contain 20 to 85 percent clay--_-----------------------.. 20 


Strips alone are not effective on loamy sands and loamy 
fine sands. 

Spring plowing—Spring plowing provides maximum 
cover on a soil from after harvesting until seeding and is 
very effective in controlling wind erosion. This practice 
is applied mamly to sandy soils such as the Hecla, Mad- 
dock, and Ulen soils. The stubble remains undisturbed 
between harvest time and seeding time the following 
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Figure 8—A stubble-mulched field. 


spring. Then the soils are plowed, packed, and seeded, 
all in one operation. This is done by a tractor pulling a 
moldboard plow, a packer, and a pony press drill. Some- 
times the packer isnot used. 

Spring plowing, however, is not. practical on clayey 
soils or on some soils formed in glacial till. These soils sel- 
dom dry out early enough to be plowed in the spring, and 
they are generally plowed in the fall. Examples of soils 
not suited to spring plowing are the loams, clay loams, and 
clays in the Aastad, Forman, Fargo, Hegne, Overly, and 
Bearden series. 

Stubble mulching —This is the management of plant 
residue so that as much of it as possible is left on the sur- 
face from the time of harvesting until the next crop is 
seeded. Stubble mulching is effective in controlling wind 
erosion, especially on sandy soils. Figure 8 shows a field 
that has been stubble mulched shortly after it wag com- 
bined. The best implements for stubble mulching are 
sweep cultivators, disk plows, and wide-blade cultivators. 
The amount of residue required to control wind erosion 
depends on the texture of the surface soil. If stubble 
mulching is the only practice used to control wind erosion, 
the following approximate amounts of tilled (nearly flat) 
residue should be evenly distributed and anchored to the 
surface of soils of various texture. 


Pounds of air-dry plant 
residue per acre 

Loamy sands and loamy fine sands_..____.-____ 1, 750 or more 
Fine sandy loams, sandy loams, clay loams, 
and clays that contain more than 35 per- 
cent clay; and very fine sandy loams, loams, 
silt loams, and clay loams that are caleare- 

ous and contain less than 35 percent clay.-_--.__________ 1, 250 
Very fine sandy loams, loams, and silt loams 
that are noncalcareons and contain less 
than 20 percent clay; and loams, silt loams, 
and clay loams that are noncaleareous and 

contain 20 to 35 percent clay 750 

Grassed waterways.—Areas through which excess water 

flows at high speed should be protected by a vegetative 

cover. Figure 9 shows an artificial drain seeded to peren- 

nial grasses to prevent running water from cutting in the 


drain. The grass in this waterway is cut for hay. 
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Figure 9.—Artificial drain seeded to perennial grasses. 


Waterways that require seeding to grasses are mainly 
in undulating and rolling glacial] till areas. The Forman, 
Buse, and Aastad soils in the Sisseton Hills are examples 
of soils that should be drained by grassed waterways. 
Many of the artificial drains carry small volumes of slow- 
moving water and are not grassed. Such drains are con- 
structed so they can be crossed with farm machinery and 
can be cropped the same as the rest of the field. 


ARTIFICIAL DRAINAGE 


Wet soils are drained artifically if they can be used for 
crops and drainage is practical. Artificial drainage is 
most commonly applied to Tetonka and Parnell] soils in 
the many shallow depressions of the glacial till plain. 
Water runs off the surrounding soils into these closed de- 
pressions, which have no natural outlet. Although some 


of these depressions dry out enough to be tilled in early 


spring with surrounding soils, many of the depressions 
have to be tilled later, and some of them cannot be tilled 
at all, Thus, they cause inconvenience and extra work, 
as well as some loss of production. 

Many of the shallow depressions can be drained artifi- 
cially by digging ditches and combining the water from 
two or more depressions into one. These drains must be 
back-sloped so that they can be crossed by farm machin- 
ery. The cost of the drains determines whether artificial 
drainage is practical. 


CROPPING SYSTEMS 


A good cropping system (1) aids in maintaining on 
adequate supply of nitrogen and organic matter in the 
soil, (®) increases the yields and improves the quality of 
crops, (8) aids in controlling weeds, insects, and diseases, 
(4) keeps the soil in good physical condition, and (5) 
makes the most efficient use of labor, machinery, and other 
resources. 

A cropping system should be planned for a long period, 
but the system does not have to beinflexible. Substituting 
one small grain for another or making other substitutions 
will not defeat the purpose of the system. 


To aid in planning a cropping system, crops have been 
classified as soil building, soil conserving, and soil deplet- 
ing. Soil-building crops actually produce a temporary 
increase in organic matter and nitrogen. Legumes and 
legume-grass mixtures are soil building. Soil-conserving 
crops, such.as small grains, legumes, and grasses, protect 
the soil from erosion and maintain nitrogen and organic 
matter at a reasonably high level. Corn and other clean- 
cultivated crops deplete the soil of nutrients and organic 
matter and expose the soil to erosion. Nevertheless, cul- 
tivating these soil-depleting crops helps to control weeds. 

On soils that are suited to clean-cultivated crops, the 
cropping system should be balanced between soil-building, 
soil-conserving, and soil-depleting crops. 


MAINTAINING ORGANIC MATTER 


Organic matter, which is decomposed plant material 
and animal matter, is essential to the tilth and fertility of 
soil. Organic matter (1) improves soil structure by hold- 
ing soil particles together, (2) increases the water-holding 
capacity of soil, (3) improves the permeability of soil to 
air, roots, and water, and (4) increases resistance of soil 
to erosion. Organic matter supplies some plant nutrients, 
stores plant nutrients, and is a source of food for micro- 
organisms, which circulate nutrients in the soil. 

The amount of organic matter that should be maintained 
in a soil depends on the kind of soil and on the kind of 
crop grown. Organic matter is decreasing in soils under 
cultivation, but the loss can be offset by adding barnyard 
manure, by turning under crop residue or green-manure 
crops, and by including legumes or grass-legume mixtures 
in the cropping system. 


APPLYING COMMERCIAL FERTILIZERS 


In Sargent County commercial fertilizers are used to a 
very limited extent, although their use has about doubled 
in the past few years. Only a few farmers fertilize all of 
their crops, and many are using commercial fertilizers on 
a trial basis. Farmers are reluctant to use commercial 
fertilizers because, in years when the moisture supply is 
good, the soils produce good yields without fertilizer. 
Moisture supply affects crop production in Sargent Coun- 
ty more than anything else. 

In 1958, the ‘North Dakota State University of Agri- 
culture and Applied Science at. Fargo established a soil- 
testing service. The main purpose of this service was to 
determine the soils deficient in phosphorus. The uni- 
versity has also conducted many fertilizer trials, some of 
them in Sargent County. 

The results of these tests and trials indicate that most 
soils in North Dakota are deficient in phosphorus. Fal- 
lowed soils require a straight phosphate fertilizer, which 
should be applied by drill or planter attachments. The 
tests also indicated that deficiency of nitrogen limits yields 
on nonfallowed soils. Nitrogen applied to soils that are 
in native or tame grasses will produce large increases in 
yields. : 

Information about fertilizers and soil testing can be 
obtained from the county agent, the local office of the Soil 
Conservation Service, or the Soils Department of the 
North Dakota State University at Fargo. 
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SUMMER FALLOWING 


Fallowing is the practice of leaving soil idle for one 
cropping season and cultivating it as many times as is 
necessary to keep it free of weeds and to save moisture. 
For good results from summer fallowing, the tillage 
should begin before the weeds get much of a start. (before 
June 1). Field cultivators with narrow shovels or wide 
sweeps are generally used, but the kinds of implements 
used have little effect on the amount of moisture con- 
served or_on the amount of yield obtained the following 
season. Fallowing conserves about 20 percent of the mois- 
ture that falls during the fallow season. 

Sometimes corn is grown in the crop rotation as a substi- 
tute for summer fallowing. Although less moisture is 
conserved when corn is-erown. than when the soil is sum- 
mer fallowed, yields of the crop that follows corn are only 
slightly lower. 

Sandy soils and loamy soils underlain by sand and 
gravel are not summer fallowed. Because these soils have 
low moisture-holding capacity, moisture is not conserved 
by summer fallowing. Furthermore, fallowing exposes 
the soils to wind erosion. 


Capability grouping 


The capability classification is a grouping of soils that 
shows, in a general way, how suitable the soils are for 
most kinds of farming. It is a practical grouping based 
on limitations of the soils, the risk of damage when they 
are used, and the way they respond to treatment. 

In this system all the kinds of soil are grouped at three 
levels, the capability-class, subclass, and unit. Eight capa- 
bility classes are in. the broadest grouping and are desig- 
nated by Roman numerals I through VIII. In class I ave 
the soils that have few limitations, the widest range of use, 
and the least risk of damage when they are used. ‘The 
soils in the other classes have progressively greater natural 
limitations. In class VIII are soils and landforms so 
rough, shallow, or otherwise limited that they do not pro- 
duce worthwhile yields of crops, forage, or wood products. 

The subclasses indicate major kinds of limitations with- 
in the classes, Within most of the classes there can be up 
to four subclasses. The subclass is indicated by adding a 
small letter, e, w, s, or ¢, to the class numeral, for example, 
Tle, The letter e¢ shows that the main limitation is risk 
of erosion unless close-growing plant. cover is maintained ; 
w means that water in or on the soil will interfere with 
plant growth or cultivation (in some soils the wetness can 
be partly corrected by artificial drainage); s shows that 
the soil is limited mainly because it is shallow, droughty, 
or stony; and ¢, used in only some parts of the country 
including Sargent County, indicates that the chief limita- 
tion is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few or no limitations. Class V can contain, 
ab the most, only subclasses w, s, and ¢, because the soils 
in it have little or no erosion hazard but have other limi- 
tations that limit their use largely to pasture, range, wood- 
land, or wildlife habitats. 

Within the subclasses are the capability units, which 
are groups of soils enough alike to be suited to the same 
crops and pasture plants, to require similar management, 
and to have similar productivity and other responses to 
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management. Thus, the capability unit is a convenient 
grouping of soils for making many statements about their 
management, Capability units are generally identified 
by numbers assigned locally, for example, [le-5 or IIIe-3. 
These numbers are not consecutive in Sargent County, be- 
cause not all of the capability units used in North Dakota 
apply to the soils in Sargent County. 

Souls are classified in capability classes, subclasses, and 
units according ‘to their degree and kind of permanent 
limitations, Not considered in this classification are major 
projects of land forming or reclamation that would change 
the slope, depth, or other characteristics of the soil. 

In Sargent County, the capability units in Classes V 
and VI have limitations that prohibit cultivation. These 
limitations are indicated by the unit symbol and are de- 
seribed in the discussion of each unit. Also given in the 
discussion of each unit is the range site classification of 
the soils, because the soils in these units are used mainly 
for range. 

The eight classes in the.capability system, and the sub- 
classes and units in this county, are described in the list 
that follows. 


Class I. Soils that have few limitations that restrict their 
use. (None of the soils in Sargent County are in Class 
I, because even on the best. soils the climatic limitation 
is too great.) 

Class IT. Soils that have some limitations that reduce the 
choice of plants or require moderate conservation. prac- 
tices. 

Subclass IIc. Soils that have moderate climatic limi- 
tations of a short growing season and little mois- 
ture. 

Capability unit IIc-6.—Deep, dark, nearly level, 
loamy soils with a surface Jayer that is 20 to 35 
percent clay. 

Subclass IIe. Soils subject to moderate wind and 
water erosion. 

Capability unit, Tle+L.—Deep, moderately well 
cdvained, nearly level soils that are loamy or 
silty and high in lime. 

Capability unit Ile-5—Deep, dark soils that 
have a loamy surface layer underlain by sandy 
material. 

Capability unit ITe-6—Deep, well-drained, dark 
soils that are loamy and silty, undulating, and 
slightly to moderately eroded. 

Subclass IIw. Soils that have moderate limitations 
because of excess water, 

Capability unit IIw41L.—Deep, silty and clayey 
soils that are high in lime and are moderately 
wet because the water table is temporarily 
high. 

Capability unit IIw-6.—Deep, dark, loamy and 
clayey soils in shallow, closed depressions that 
receive runoff from higher soils. 

Capability unit [Iwe-44—Deep, dark clay soil 
that has restricted internal and external drain- 
age. 

Capability unit IIwe4L.—Deep, clay soils that 
are high in lime and have restricted internal 
and external drainage. 
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Class ITT. Soils that have severe limitations that reduce 
the choice of plants, require special conservation prac- 
tices, or both. 

Subclass [ITIe. Soils subject to severe erosion if they 
are cultivated and are not protected. 

Capability unit T1Te-3.—Deep, sandy, dark soils 
on nearly level to undulating slopes. 

Capability unit ITIe-3M.—Moderately deep, dark 
soils that are nearly level to undilating and 
have a moderately sandy surface layer under- 
Jain by loamy glacial till or water-deposited 
silty to clayey material. 

Capability unit TiIle-5.—Deep, rolling soils that 
have a thick, dark, loamy surface layer under- 
lain by sandy material. 

Capability unit I[Ie-6.—Deep, well-drained, 
dark soils that ave loamy and silty and are on 
rolling slopes. 

Subclass ITIs. Soils that have severe limitations of 
moisture capacity or tilth. 

Capability unit I1Ts-+L.—Moderately deep, 
nearly level, loamy soil that is imperfectly 
drained, is high in lime, and is underlain by 
a gravel substratum. 

Capability mit IITs-5.—Moderately deep, loamy 
soils that are nearly level to undulating 
and ave underlain by a sand or gravel sub- 
stratum. 

Capability unit TLIs-P—Moderately deep, 
loamy and silty soils that have a claypan sub- 
soil and are droughty. 

Capability unit [lIsw—5.—Deep, poorly drained, 
salty soils that are high in.Jime and have a 
black, loamy surface layer and a sandy sub- 
stratum. 

Subclass IIIw. Soils that have severe limitations be- 
cause of excess water. 

Capability unit IfIw-4.—Deep, poorly drained, 
silty and clayey soils that occur in depressions 
on the glacial till plain and are ponded by run- 
off from higher soils, 

Capability unit I[Twe-2.—Deep, very sandy, 
dark soil that occurs in depressions and 1s wet 
because of a high water table. 

Capability unit I[[Iwe-3—Deep, sandy, dark 
soils that ave wet because of a high water table 
and are limy in some places. 

Capability unit IIws-tl.—Deep, _ poorly 
drained, salty soils that are high in lime and 
are wet because of a high water table. 

Class IV. Soils that have very severe limitations that re- 
strict, the choice of plants, require very careful manage- 
ment, or both. 

Subclass Ve. Soils subject to very severe erosion if 
they are cultivated and'not protected. 

Capability unit [Ve-2.—Deep, well-drained, dark 
sous that ave very sandy, are nearly level to 
rolling, and are slightly to moderately eroded. 

Capability unit [Ve-2M.—-Dark, well-drained, 
undulating soils that are very sandy and are 
underlain by loamy or silty substrata, 


Capability unit [Ve-3M—Dark, well-drained 
sandy soil that is rolling and hilly, is slightly 
to moderately eroded, and is underlain by a 
loamy or silty substratum. 

Class V. Soils that have little or no erosion hazard, but 
have other limitations, impractical to remove, that re- 
strict their use largely to pasture, range, woodland, or 
wildlife food and cover. 

Subclass Vw. Soils that are too wet for cultivation, 
and drainage or protection is not feasible. 

Capability unit Vw-WL.—Deep, poorly drained, 
dark, silty and élayey soils on wet bottom lands 
and in depressions of the glacial lake plains. 

Class VI. Soils that have severe limitations that make 
them generally unsuitable for cultivation and that re- 
strict their use largely to pasture, range, woodland, or 
wildlife food and cover, 

Subclass VIe. Soils that are severely limited, chiefly 
by risk of erosion if protective cover is not. main- 
tained. 

Capability unit VIe-Sa.—Deep, very sandy soils 
that are slightly to severely eroded and are 
nearly level, rolling, and hummocky. 

Capability unit VIe-Si.—Deep, loamy and silty 
soils, slightly to moderately eroded, on very 
hilly terrain, and silty soils on channeled 
bottom Jand. * 

Subclass VIs. Soils that are generally unsuitable for 
cultivation and limited to other uses by moisture 
capacity, stones, or other features. 

Capability unit VIs-Si—Deep, dark soils that are 
in glacial till and are too stony for cultivation. 

Capability unit VIs-SL.—Silty and clayey soils 
that are nearly level, ave salty, and have a clay- 
pan subsoil. 

Capability unit VIs-SW.—Shallow, droughty, 
loamy soils underlain by gravel that is less than 
18 inches from the surface, 

Class VII. Soils with very severe limitations that make- 
them unsuitable for cultivation without major reclama- 
tion, and that restrict their use largely to grazing, wood- 
land, or wildlife. 

Subclass VITe, Soils very severely limited, chiefly 
by risk of erosion if protective cover is not main- 
tained. 

Capability unit VITe-CS.—Soil that is. very 
severely limited, chifly by risk of erosion if 
protective cover is not maintained. 

Class VIII. Soils and Jandforms that have limitations 
that preclude their use, without major reclamation, for 
commercial production of plants; and restrict their use 
to recreation, wildlife, water supply, or esthetic pur- 
poses. 

Subclass VIITs. Soils that have little potential value 
for production of plants. 

Capability unit VITIs—1.—Soils that receive over- 
flow from artesian wells and contain salts toxic 
to plants. 

Subclass VITIw. Extremely wet or marshy land. 

Capability unit VITTw-1.—Fresh water marsh. 
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Management of soils by capability units 


Tn this subsection, each capability unit is described and 
the soils in it ave listed. Suggestions are given on how to 
use and manage the soils in each unit. As stated in the 
explanation of capability grouping, a capability unit con- 
sists of soils that are suited to the same crops, require 
similar management, and produce about the same yields. 


CAPABILITY UNIT Ifc-6 


The soils of this group are deep, dark, nearly level, 
and loamy. The clay content of the surface layer is 20 to 
35 percent. The soils are— 

Aastad clay loam. 

Aastad loan. 

Bekman silt loam, nearly level. 
Gardena-Glyndon silt loams, nearly level. 

La Prairie silt loam, 

Overly silt loam, nearly level. 

Overly-Aastad silt laums, 

Overly-Bearden silty Clay boams, nearly level. 
Svea loam. 

These soils ave easily tilled and are readily permeable 
to roots, air, and moisture. They are well supplied with 
organic matter and most plant nutrients. Crops respond 
to nitrogen and phosphate, which should be applied in 
amounts determined by annual soil tests. The soils resist 
wind and water erosion, Crop growth is limited mainly 
by the short growing season and Jack of enough moisture. 

Spring wheat is usually the most. profitable crop, but 
corn, barley, oats, flax, millet, alfalfa, and bromegrass 
and other tame and native grasses are also grown. 

Summer fallowing is commonly practiced to conserve 
moisture-and to control weeds that are not easily killed 
by a chemical spray. Instead of summer fallowing, corn 
is often grown the season after small grain. Cultivating 
thecorn helps to control weeds. 


These soils are commonly fall plowed and left rough 


through winter to catch snow and control erosion. Tree 
windbreaks are also effective in controlling snow and soit 
blowing. 

CAPABILITY UNIT [fe-4L 


ae F : ; : 

This unit consists of deep, moderately well drained, 
nearly level soils that are loamy or silty and are high in 
lime. The soils are— 

Bearden silty clay loam. 

Bearden-Tetonka silt loams. 

Glyndon loam, sandy substratum, nearly level, 
Glyndon silt loam, nearly level. 

Hamerly complex. 

Haumerly-Aastad loams. 

Hamerly-Svea loams. 

These soils are easily tilled and ave readily permeable 

to roots, air, and moisture. They are well supplied with 
organic matter and plant nutrients. The soils respond 
to nitrogen and phosphate, which should be applied in 
amounts determined by annual soil tests. 
_ These soils are limy at the surface and have a prom- 
inent, light-gray zone of lime under the surface layer. 
The surface Jayer vanges from black to various shades 
of gray, the shade depending on the depth to the lime 
zone. If the lime zone is near the surface, some of the 
lime is mixed with the black surface layer through tillage. 
This mixing gives the plow layer a gray color. 

Lime is brought to the surface in these soils when the 


water table rises temporarily. Adter the water table 
falls, the water evaporates and leaves lime in the surface 
layer. Summer fallowing is not a suitable practice on 
these soils, because it increases the accumulation of lime 
at the surface. The lime in the surface layer causes the 
soil granules or crumbs to break into sand-sized particles. 
Then the soils are more susceptible to wind erosion than 
loamy or silty soils that are not limy at the surface, 

The soils mm this capability unit are fall plowed and 
left rough through winter to prevent the soil from drift- 
ing. Field windbreaks, stubble mulching, and striperop- 
ping will control wind erosion. 

Although these soils are suited to all crops grown in 
the area, spring wheat is the most profitable. Other suit- 
able crops are barley, oats, corn, flax, millet, and brome- 
grass and other tame grasses, 


CAPABILITY UNIT He-5 


In this unii wre deep, dark soils that have a loamy sur- 

face layer underlain by sandy material. They ave— 
Eckman and Maddock loams, undulating. 
Gardena-Glyndon Joams, sandy substratum, nearly level. 

In most places, the loamy surface layer is 20 inches or 
more thick. These soils are easy to till and are readily 
permeable to roots, air, and moisture. They vespond to 
nitrogen and phosphate, but the amounts of these applied 
should be determined by soil tests. 

The soils in this unit ave susceptible to wind erosion 
if they are not protected. They ave slightly droughty 
because the sandy material under the loamy surface has 
a low moisture-holding capacity. Summer fallowing does 
not conserve much moisture. It leaves the soil bare and 
increases the hazard of wind erosion. Although corn 
uses much moisture, it is often grown because cultivating 
the crop eradicates weeds that are not easily killed by 
chemical sprays. Generally the soils are spring plowed. 

Trees grow well on these soils and are often planted 
in belts as field windbreaks to control erosion. Stubble 
mulching and stripcropping combined generally control 
erosion without the use of field windbreaks. 

These soils are suited to all crops grown locally but 
are used mainly for spring wheat and corn. Other crops 
grown are oats, barley, flax, millet, alfalfa, and brome- 
grass and. other tame gasses. 


CAPABILITY UNIT Ile-6 


This unit consists of deep, well-drained, dark soils that 
ave loamy and silty, undulating, and slightly to mod- 
erately eroded. They are— 

Barnes-Svea loams, undulating. 
Barnes-Svea loams, unduliting, eroded. 
Eckman silt loam, undulating. 
Forman-Aastad loams, undulating. 
Forman-Aastad loams, undulating, eroded. 
Overly silty clay loam, undulating. 

These soils are easily tilled and are readily permeable 
to roots, air, and moisture. They ave well supplied with 
organic matter and plant nutrients, except on hilltops 
where much of the surface soil has been removed by 
erosion. The soils respond to nitrogen and phosphate 
fertilizers. Annual sotl tests are needed to determine 
the kinds and amounts of fertilizer required. 

The main hazard in cultivating these soils is erosion by 
water, especially sheet erosion, which occurs when intense 
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‘ain or hail strikes summer-fallowed fields or other bare 
areas. Some of the rain is lost in runoff, which washes 
the soil from hilltops and upper slopes down to lower 
slopes and depressions. Wind also removes some of the 
soil from bare fields in winter when there is little or no 
snow cover and early in spring before vegetation is 
established. 

Because these soils are on short, irregular slopes, con- 
tour tillage is impractical. The soils are fall plowed and 
are left rough through the winter to catch snow and con- 
trol erosion. Stubble mulching, stripcropping, and plant- 
ing trees in field windbreaks also help to conserve moisture 
and control erosion. 

Wheat, barley, oats, flax, and millet are the main crops 
on these soils, but they are well suited to other local crops, 
including alfalfa, bromegrass, and other tame grasses. 
Corn is grown less frequently on these undulating soils 
than on more nearly level soils because it dees not pro- 
vide enough protection against water erosion, and the 
trenches formed by cultivation increase the erosion hazard. 


CAPABILITY UNIT liw-tL 

Tn this capability unit are deep, silty and clayey soils 
that are high in lime and are moderately wet because the 
water table is high part of the time. The soils are— 

Borup, Colvin, and Perella soils. 
Lamoure silty clay loam. 

These soils occur in shallow depressions or on low, 
broad flats of the glacial lake plains and on low, wet bot- 
tom lands. The soils are easily tilled and are readily per- 
meable to roots but are not permeable to air when the 
water table is high. 

Excess water, on the surface and in the soil, is the 
main problem in cultivated areas. The soils are ponded 
by surface water atter heavy rains have raised the water 
table. In some areas, however, drainage has been im- 
proved by digging ditches, 

Wind erosion is also a hazard on these soils. When 
their surface is dry, the lime deflocculates, or breaks down, 
the soil granules into sand-sized particles that blow easily. 
Stubble mulching, stripcropping, and planting trees in 
field windbreaks are good erosion control practices. 

These soils are too wet in the spring for early tillage. 
They are generally tilled in the fall. Some farmers plow 
these soils, but most, farmers till them with a cultivator 
or disk harrow so that much trash is left on the sur- 
face and erosion is controlled. 

All local crops are grown on these soils. They are best 
suited to rye, barley, flax, alfalfa, and sweetclover. Corn 
and flax are often grown, however, because the soils are 
too wet in the spring for crops that require early tillage. 
Trees that can be planted in windbreaks are ash, cotton- 
wood, American elm, willow, Russian-olive, pine, spruce, 
Caragana, and other species adapted to wet sites. 

Some areas of these soils are in tame pasture, com- 
monly bromegrass mixed with alfalfa. Yields of forage 
are good because the moisture supply is abundant. 

CAPABILITY UNIT IIw-6 

In this capability unit are deep, dark, loamy and clayey 
soils in shallow, closed depressions that receive runof 
from higher soils. These soils are— 


Perella silty clay loam. 
Tetonka silt loam. 
Tetonka and Parne}] soils, 


Tetonka and Parnell soils, which ave the most extensive 
in this capability unit, are on the glacial till plain. 
Perella silty clay loam and Tetonka silt loam are on the 
glacial lake plains. 

All these soils contain a Jarge amount of organic matter 
and a good supply of plant nutrients. The soils are 
readily permeable to roots, but their permeability to air 
and moisture varies according to the texture of the sub- 
soil and the substratum. When dry, these soils are easily 
tilled and resist erosion. 

Excess water that ponds on the surface is the main 
problem in cultivating these soils. They receive this water 
in runoff from higher soils when snow melts while the 
ground is still frozen and when intense rains or hail 
falls on bare, summer-fallowed fields. These wet soils 
complicate farming because they generally do not dry 
out early enough to be tilled and seeded with surrounding 
higher soils and have to be seeded from 1 to 3 weeks 
later. 

These soils are artificially drained in some places. 
Since natural outlets are few, ditches are dug to drain the 
water from two or more depressions into a deeper depres- 
sion. These ditches are backsloped so that farm machin- 
ery can cross them and to allow them to be farmed with 
the rest of the area, Cost. determines whether ditches 
are dug or not. 

All local crops grow well on these soils. Because they 
receive more moisture, they produce better yields in dry 
years than the surrounding, higher soils. 

CAPABILITY UNIT Iwe- 

Fargo clay is the only soil in this capability unit. This 
deep clay is dark and has restricted internal and external 
drainage. 

This soil contains a large supply of organic matter and 
plant nutrients. It is very clayey and, therefore, is slowly 
permeable to moisture, but it has a high water-holding 
capacity and is permeable to roots. Adding phosphate 
increases the yields on all fields of this soil. Adding 
nitrogen increases yields on all fields except those that 
are summer fallowed. Annual soil tests are needed -to 
determine the kinds and amounts of fertilizer required. 

Wetness and wind erosion are the main problems of man- 
agement. The slowly permeable clay restricts internal 
drainage, and surface water drains slowly from this nearly 
flat soil. Consequently, water ponds on the surface for 
short periods after heavy rains. Permeability and soil 
structure can be improved, however, by seeding sweet- 
clover or alfalfa. Surface drainage can be improved by 
digging ditches where they are practical. 

Uf this soil is tiled when it is wet, it puddles, loses its 
granular or crumb structure, and dries out cloddy and 
hard. In spring if the soil is bare, it crusts when it dries 
rapidly after a heavy rain. Although the crust does 
not harm most plants, flax breaks through it with dif- 
ficulty, and the stand may he poor. 

Summer fallowing, a common practice, is used mainly 
to eradicate weeds that are not easily killed by chemicals. 
Because this practice increases the hazard of wind ero- 
sion, summer-fallowed fields ave often seeded to a cover 
erop in fall. 

Fall plowing also is common, and it also increases the 
hazard of wind erosion. After the soil is plowed, it slakes 
into sand-sized particles: These particles are blown away 
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in winter when there is not enough snow to protect the 
soil, and in the spring before vegetation is established. 
This wind erosion does not, damage the soil seriously, but 
the blown soil clogs surface drains and collects along fence 
lines and in tree belts. Planting a cover crop, stripcrop- 
ping, stubble mulching, and planting trees in windbreaks 
will help control wind erosion. 

The main crops on. this soil are spring wheat, barley; 
and flax. Spring wheat is the most profitable crop. 
Other crops well suited to the soil are alfalfa, sweetclover, 
and tame grasses, especially bromegrass. Corn and soy- 
beans are grown, but not extensively. 


CAPABILITY UNIT Ilwe-4L 


In this capability unit are deep, clay soils that are high 
in lime and have restricted internal and external drainage. 
The soils are— 

Hegne clay. 
FHegne-Fargo clays. 

These soils are generally limy at the surface and have 
a distinet, light-gray lime zone under a darker surface 
layer. When dry, the surface layer ranges from black to 
various shades of gray, depending on the depth to the 
lime zone. Where the lime zone is close to the surface, the 
surface layer is gray because lime has been mixed with 
it by plowing. These soils contain more lime than the soil 
in capability unit TIwe-4 and, therefore, require more 
phosphate fertilizer. The lime ties up some of the phos- 
phorus in the soils and makes it unavailable to plants. 

Wetness and. wind erosion are the main problems of 
management. Water ponds on the surface because the 
soils are slowly permeable and nearly flat. If they are 
tilled when wet, they dry out cloddy and hard. In the 
spring after heavy rains, a crust often forms on the surface, 
but this damages only flax. Sweetclover improves perme- 
ability and soil structure, and surface drains, where prac- 
tical, improve external drainage. 

These soils are plowed in the fall and are, therefore, 
susceptible to wind erosion unless they are protected by 
snow or vegetation. Summer fallowing, a common prac- 
tice, also exposes the soils to wind erosion. Planting a 
cover crop, stripcropping, stubble mulching, and plant- 
ing trees in. windbreaks will help to control wind erosion. 

The main crops grown on these soils are barley, flax, 
and spring wheat. Spring wheat is the most profitable. 
Other crops that grow well are alfalfa, sweetclover, and 
tame grasses. 

CAPABILITY UNIT Ile-3 

The soils in this capability unit are deep, sandy, and 

dark and are nearly level to undulating. They are— 
Hecla fine sandy loam, nearly level. 
Heela fine sandy loam, undulating. 

These soils are easily tilled and are readily permeable 
to roots, air, and moisture. They are well supplied with 
organic matter and plant nutrients. Adding nitrogen, 
however, increases, the yields of all crops except alfalfa, 
which does not need nitrogen. Adding phosphate in- 
creases the yields of all crops. Annual soil tests are 
needed to determine the kinds and amounts of fertilizer 
required. 

These soils are moderately droughty and, if not pro- 
tected, are susceptible to wind erosion. They can be pro- 
tected from wind erosion by stubble mulching, stripcrop- 


ping, and planting trees in windbreaks. Summer 
fallowing is seldom practiced. These soils generally are 
not plowed in fall but are plowed, packed, and seeded in 
one operation in spring so that they are not stirred and ex- 
posed to wind in winter. 

These soils produce moderately high yields of spring 
wheat and corn, which are the main crops. Other crops 
grown are oats, barley, rye, flax, alfalfa, and bromegrass, 
us well as other tame and native grasses. Rye is often 
grown in winter as a cover crop. Although these soils 
are suited to trees, the trees are not grown for timber. 
They are planted in belts to protect fields or in windbreaks 
to protect farmsteads. 


CAPABILITY UNIT IlTe-3M 

In this capability unit are moderately deep, dark soils 
that are nearly level and undulating. They have a mod- 
erately sandy surface layer underlain by loamy glacial. 
till or water-deposited silty to clayey material. The soils 
are— 

Hecla fine sandy lonm, moderately shallow, nearly level. 
Maddock fine sandy loam, moderately shallow, nearly level. 
Maddock fine sandy loam, moderately shallow, undulating. 
Olen fine sandy loam, moderately shallow, 

These soils differ from those in capability unit ITTe-3 
only by having loamy to clayey material under the sandy 
surtace Iayer. This finer textured material is 16 to 36 
inches from the surface. The soils are used and managed 
in about the same way as the soils in capability unit ITTe-3 
but are generally less droughty because the fine-textured 
material of the substratum holds more moisture. 

The sotls are easily tilled, are permeable, and are well 
supplied with organic matter. Although the soils are 
fertile, they respond to additions of nitrogen and 
phosphate. 

Wind erosion is a hazard if the soils are not protected. 
They are, therefore, plowed and seeded in the spring and 
are seldom summer fallowed. Other practices that con- 
trol wind erosion are stubble mulching, stripcropping, and 
planting trees in field windbreaks. ; 

Spring wheat and corn ave the main crops, and yields 
are good. Other crops grown are oats, barley, rye, flax, 
alfalfa, and tame grasses, especially bromegrass. Trees 
are well suited to these soils. 


CAPABILITY UNIT [le-5 

Eckman and Maddock loams, rolling, are the only soils 
in this capability unit. They are deep and have a dark, 
loamy surface layer, 16 to 36 inches thick, underlain by 
sandy material. 

These soils are well supplied with organic matter and 
plant nutrients and are readily permeable to roots, air, and 
moisture. They are moderately droughty because the un- 
derlying sandy material holds only a medium amonnt of 
moisture and because some moisture is lost in runoff from 
the moderate slopes. 

Wind and water erosion are hazards in cultivated areas, 
but because of slopes, water erosion is the main problem. 
Although some areas of these soils are fall plowed, spring 
plowing is the general practice and is desirable because it 
leaves the fields protected by stubble. during the winter. 
Summer fallowing is not a common practice. Because 
these soils hold only a medium amount of moisture, sum- 
mer fallowing conserves only a little moisture and leaves 


36 SOIL SURVEY SERIES 1958, NO. 28 


the soils exposed to wind and water erosion. Stripcrop- 
ping, planting trees in field windbreaks, and stubble mulch- 
mg will help to control erosion. ; 

‘All local crops are grown on these soils. The main 
crops are wheat, oats, barley, alfalfa, and tame grasses, 
especially bromegrass, 

Lf there is enough moisture, adding phosphate increases 
yields of all crops. Adding nitrogen increases the yields 
of all crops except alfalfa, which does not require nitrogen 
fertilizer. Annual soil tests are needed to determine the 
kinds and amounts of fertilizer required. 


CAPABILITY UNIT IIIe-6 


This capability unit consists of deep, well-drained, dark, 
loamy and silty soils on rolling slopes. The soils are— 
Barnes-Buse loams, rolling. 
Barnes-Buse loams, rolling, eroded. 
Forman-Buse loaims, rolling. 
Forman-Buse loams, rolling, eroded. 
Overly and Barnes silt loams, roiling. 
Zell silt loam, roving. 

These soils ave easily tilled and are readily permeable 
to roots, air, and moisture. They are well supplied with 
organic matter, except on hilltops where much of the 
surface layer has been lost by erosion. Additions of nitro- 
gen and phosphate generally bring higher yields of crops, 
but annual soil tests are needed to determine the amount 
and kind of fertilizer required. 

Water erosion is the main problem in cultivating these 
soils. The soil is washed from hilltops and upper slopes 
when intense rains ov hailstorms strike bare soil in. sum- 
mer-fallowed fields or other areas. Wind removes some 
of the soil in winter when there is not enough snow to 
protect it, and in spring before growing plants are 
established. 

These soils ave fall plowed and left rough through 
winter to catch snow, which provides moisture and pro- 
tects against erosion. Other practices that contro] erosion 
ave stubble mulching, stripcropping, and planting trees in 
windbreaks. Contour tillage is impractical because these 
sotls are on short, irregular slopes. 

Spring wheat is the main crop. Other crops grown on 
these soils ave oats, barley, millet, flax, and alfalfa. Al- 
though yields are about average, they are low on hilltops 
where moisture and the surface soil are lost through run- 
off. Not much corn is grown. It does not provide enough 
cover to protect. the soil against erosion, and cultivation of 
the crop increases the erosion hazard. 

Some areas of these soils are in pastures of tame and 
native grasses. Bromegrass is one of the tame grasses. 
The areas in native grasses occur with soils on steeper 
slopes and have never been cultivated. The main native 
erasses are little bluestem, prairie dropseed, green needle- 
g1ass, and side-oats grama, 

CAPABILITY UNIT Mis-41 


Divide loam is the only soil in this capability unit. This 
soil is moderately deep, nearly level, and imperfectly 
drained. It is high in lime and is underlain by a gravel 
substratum. 

This soil is loamy to a depth.of 16 to 36 inches. It is 
well supplied with organic matter‘and plant nutrients and 
is readily permeable to roots, air, and moisture. A high 
water table keeps it moderately wet. 

About half the acreage of this soil is usec with sur- 


rounding drier soils for corn, alfalfa, wheat, barley, flax, 
and other cultivated crops. Excess water from the high 
water table is the main hazard, and artificial drainage 1s 
not practical. This soil is not summer fallowed. It is 
generally plowed and seeded in the spring 1 to 3 weeks 
later than the surrounding soils. 

The remaining acreage is used for hay and is in native 
grasses consisting of big bluestem, little bluestem, prairie 
cordgrass, and switchgrass. Yields are good because the 
supply of moisture is abundant. 


CAPABILITY UNIT IIIs-5 


The soils in this capability unit are moderately deep 
and loamy, are nearly level to undulating, and are under- 
lain by sand or gravel substratum. The soils are— 

Renshaw loam, nearly level. 
Renshaw loam, undulating. 
Spottswood-Wessington loams, nearly level. 

These soils are easily tilled, are well supplied with or- 
ganic matter and plant nutrients, and are readily perme- 
able to roots, air, and moisture. Because of the sand or 
gravel substratum, they are moderately droughty and are 
susceptible to wind erosion. Except in very dry years, ad- 
ditions of nitrogen and phosphate will increase yields. 
Annual soil tests are needed to determine the amounts and 
kinds of fertilizer required. 

As a precaution against wind erosion, these soils gen- 
erally are not summer fallowed. They are usually plowed 
in the spring because fall plowing leaves the surface ex- 
posed to the wind during the winter. But farmers do not 
plow these soils every year. In some yeurs, instead of 
plowing, farmers till the soils with field cultivators and 
disk harrows so that trash is left on the surface to control 
wind erosion. Other practices that help to control wind 
erosion are striperopping and planting trees in field wind- 
breaks. 

All local crops are grown on these soils, but wheat, corn, 
and oats are the main crops. Other crops are barley, 
millet, flax, rye, alfalfa, and native and tame grasses, 
especially bromegrass. Rye is often grown as a cover 
crop. Trees are planted, not for wood products, but for 
windbreaks to control erosion and protect farmsteads. 

CAPABILITY UNIT IlIs-P 

In this capability unit are moderately deep, loamy and 
silty soils that have a claypan subsoil and are droughty. 
They are — 

Aastad-Cresbard loans. 
Aberdeen silt loam, 
Aberdeen-Dxline silty clay loams. 

Except for the Exline soil, these soils are easily tilled 
and their surface layer is readily permeable to roots, air, 
and moisture. The dense clay subsoil, however, has a 
strong, prismatic or columnar structure and is very slowly 
permeable. Consequently, water ponds on the surface for 
short periods after rains. The few roots that penetrate 
the subsoil go down along the faces of the prisms or col- 
umns; but the permeability can be improved by growing 
alfalfa, which has long, penetrating roots. Salts are at 
the base of the subsoil in most places. 

These soils are plowed in fall and are left rough through 
winter to catch moisture from snow. They are seldom 
summer fallowed because this practice saves little or no 
moisture. 
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Corn, spring wheat, and barley are the main crops. 
Other crops are oats, flax, alfalfa, and tame grasses, espe- 
cially bromegrass. Yields are best when frequent rams 
keep the surface soil moist. Alfalfa is commonly grown 
to improve the permeability of the subsoil. Although 
trees do not grow well, some trees are planted for farm- 
stead. windbreaks. 


CAPABILITY UNIT IIIsw-5 


Stirum and Arveson loams are the only soils in this 
capability unit. These soils are deep, poorly drained, 
salty, and high in lime. They have a black, loamy sur- 
face layer and a sandy substratum. 

These soils contain a large amount of organic matter. 
They are generally limy at the surface and, in some areas, 
are very limy below the surface layer. Salts are visible 
immediately below the surface layer in some places. The 
Stirum soil has a high content of sodium, which. causes 
granules or crumbs in the surface soil to slake down to 
very fine particles. These particles then settle and makea 
smooth surface that becomes extremely hard when it is 
dry. 

Water generally ponds on these soils after heavy’rains, 
and even after the surface dries, the water table remains 
high. Artificial drainage is not feasible in the low, broad, 
flat area where these soils occur. 

Most areas of these soils are in wetland sedges, prairie 
cordgrass, western wheatgrass, switchgrass, big bluestem, 
and other native plants that are used for hay or pasture. 
Wetland sedges and prairie cordgrass are much more 
palatable when they are young than when they mature. 

Small areas of these soils are tilled. These areas are 
easily tilled, but spring plowing and seeding are delayed 
until the soils dry out. Fall-plowed fields are often seeded 
to rye for a cover crop. The best-suited crops are rye, 
flax, barley, alfalfa, and bromegrass. 

CAPABILITY UNIT Illw-4 


Parnell soils that are feasible to drain ave the only soils 
in this capability unit. Those Parnell soils that are not 
feasible to drain are in capability unit Vw-WL. In capa- 
bility unit TIIw-4 are deep, poorly drained, silty and 
clayey soils in depressions of the glacial till plain. These 
soils are ponded by runoff from higher soils. 

Parnell soils contain a large amount of plant nutrients 
and organic matter. In some places they are covered by 
as much as 1 inch of matted plant material. They ave 
readily permeable to roots but are slowly permeable to air 
and moisture. 

These fertile soils produce good yields in areas that can 
be cultivated, but most areas are too wet to cultivate 
because they are closed depressions that receive runoff 
from higher soils in the spring. After a winter with little 
snow, some of the shallow depressions dry up early enough 
to be farmed with other soils, but water stands m the 
deeper depressions until midsummer. 

Tt may be feasible to drain these soils by channeling the 
water from shallow depressions into deeper ones, but the 
drains should be constructed so they can be crossed by 
farm machinery. The cost of construction determines 
whether this is practical. 

If these soils are drained, they are suited to all local 
crops. The main crops are wheat, barley, corn, oats, 
alfalfa, and bromegrass and other tame grasses. Flax or 


millet ave generally seeded in aveas that do not require 
drainage. 

Untilled areas of Parnell soils are in native grasses that 
are often cut for hay. The main hay crops are slough 
sedge, prairie cordgrass, rivergrass, and bulrushes. The 
bulrushes are in the wetter parts and are surrounded by 
an outer fringe of switchgrass, big bluestem, Indiangrass, 
and little bluestem. Jf the grasses are not cut for hay, 
good food and shelter tor ducks and other wildlife are pro- 
vided. ‘The depressions that contain water in spring and 
summer are good places for ducks to breed. 

CAPABILITY UNIT IlIwe-2 

Gannett loamy fine sand is the only soil in this capa- 
bility unit. This soil is deep, very sandy, and dark. It 
lies im depressions of hummocky terrain and is kept wet 
by a high water table. 

Because of the good moisture supply and high 
content of organic matter, this soil produces large amounts 
of forage consisting of wetland sedges, switchgrass, north- 
ern reedvrass, Indiangrass, some big bluestem, and other 
native grasses. 

Where drainage is feasible, this soil is suited to culti- 
vated crops. 

CAPABILITY UNIT [1we-3 

The soils in this capability unit ave deep, sandy, and 
dark. They are kept wet by a high water table, and they 
are limy in some places. The soils are— 

Arveson fine sandy loam. 
Hamar fine sandy loam. 

These soils are easily tilled and are readily permeable to 
roots, air, and moisture. Although they are well supplied 
with organic matter and plant nutrients, they produce 
increased. yields if fertilizers are added. Additions of 
phosphate increase the vields of all crops, and additions 
of nitrogen increase yields of all crops except alfalfa. 
Annual soil tests are needed to determine the kinds and 
amounts of fertilizer required. 

Generally, these soils are not plowed in fall, because 
stubble is needed on the surface to help control wind 
erosion in winter. The soils are usually plowed, packed, 
and seeded in one operation in the spring. Sometimes 
they are fall plowed and then seeded to rye, which makes 
a good cover crop for the winter. Because their moisture 
supply is ample, these soils are not summer fallowed. 
Summer fallowing would leave them dry, bare, and sus- 
ceptible to wind erosion. Wind erosion can be controlled 
by stripcropping, stubble mulching, and planting trees in 
field windbreaks. 

These soils are suited to all local crops, mainly corn, 
flax, oats, alfalfa, bromegrass, and other tame grasses. 
Other crops grown are barley, rye, and wheat. These 
soils are also suited to trees, which are grown in field and 
farmstead windbreaks rather than for wood products. 
The soils are not tilled in areas where they occur with very 
sandy, droughty soils but are kept in native grasses and are 
used for pasture or hay. 

CAPABILITY UNIT Wwe 

Colvin and Perella soils, saline, are the only soils in 
this capability unit. These salty soils are deep, poorly 
drained, and high in lime. They are kept wet by a high 
water table. 
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These soils. contain a large amount of organic matter. 
They also contain salt, which restricts the penetration of 
roots and limits the kinds of plants that grow. 

The vegetation consists mainly of native grasses that 
are used for pasture or hay, but the presence of some 
tame grass indicates that some areas were farmed at one 
time. The main grasses on these soils are inland salt- 
grass, quackgrass, ‘Kentucky bluegrass, prairie cordgrass, 
foxtail barley, and big bluestem. “The “pastur es have been 
overgrazed and. ave in poor condition. Overgrazing in- 
creases foxtail barley, inland saltgrass, and other unde- 
sirable grasses. Grazing should not be permitted until 
June 1, ‘and about one-fourth of the plant growth should 
be left in the fall. 

Some of these pastures could be improved if they were 
broken up and reseeded to alfalfa, Fromnean ass, slender 
wheatgrass, tall wheatgrass, meadow fescue, ¢ or other tame 
grasses adapted to these soils. 


CAPABILITY UNIT Ive-2 

‘Tn this capability unit are deep, dark, well-drained, very 
sandy soils that are nearly level to rolling and slightly 
to moderately eroded. They are— 


Hecla loamy fine sand, nearly level. 
Hecla-Maddock loamy fine sands. 


Hecla loamy fine sand, nearly level, amounts to about 
90 percent of the total area of soils in this capability unit. 

These soils are easily penetrated by roots and are rapidly 
permeable to air and moisture. Because their moisture- 
holding capacity is low, they are droughty and are highly 
susceptible to wind erosion. These soils generally are 
well supplied with organic matter and plant nutrients, 
but they respond to additions of nitrogen and phosphate 
if the moisture supply is adequate. Annual soil tests are 
needed to determine the kinds and amounts of fertilizer 
required. 

Wind erosion is the main hazard in cultivated areas. 
Because of this hazard, the soils are not summer fallowed. 
Generally, they are plowed, packed, and seeded in one 
operation in the spring. If they are plowed in the fall, 
they generally are seeded to rye, which provides a good 
cover to control wind erosion. Occasionally, these soils 
are tilled in the fall with a one-way disk plow or field 
cultivator. This operation leaves plant residues on the 
surface to protect the soil from wind erosion. Other 
practices that control erosion are stripcropping and plant- 
ing trees in windbreaks. ‘Two or more of the practices 
described should be combined for successful control of 
erosion on these soils. 

Livestock provides most of the income obtained from 
these soils. Most of the corn, oats, and alfalfa is not 
sold but is used for feed. Some barley and flax are also 
grown. The tame pastures generally are a mixture of al- 
falfa and bromegrass. Some pastures are in native 
plants, mainly little bluestem, big bluestem, Indiangrass, 
and sun sedge. 

These soils are well suited to trees, which are planted 
extensively for field and farmstead windbreaks rather 
than for wood products. 


CAPABILITY UNIT 1Ve-2M 


The soils in this capability unit ave dark, well drained, 
and undulating. They are very sandy and ave underlain 
by loamy or silty substrata. The soils are— 
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Hecla loamy fine sand, moderately shallow, nearly level. 
Maddock loamy fine sand, undulating. 

These soils ave well supplied with organtc matter and 
are readily permeable to roots, air, and moisture. They 
are highly susceptible to wind erosion, but are less 
droughty than the soils in capability unit 1Ve-2. If their 
moisture supply is adequate, they respond to additions of 
nitrogen and phosphate. Annual soil tests ave needed to 
determine the kinds and amounts of fertilizer required. 

These soils are used and managed in the same way-as 
soils in capability unit [Ve-2 but produce slightly higher 
yields of crops or forage than those soils because they 
are less droughty. ; 


CAPABILITY UNIT IVe-3M 


Maddock fine sandy loam, moderately shallow, rolling, 
is the only soil in this capability unit. This soil is dark, 
well drained, and sandy. It is rolling and hilly, is slightly 
to moderately eroded, and is underlain by loamy and 
silty substrata. 

This soil loses some moisture in runoff and holds only 
a medium amount. Consequently, it is droughty and 
susceptible to wind and water erosion. 

About half of this soil is used for crops, and the other. 
half is in native grasses, mainly big bluestem, switchgrass, 
Indiangrass, little bluestem, prairie sandy eed, and Ken- 
tucky bluegrass. 


CAPABILITY UNIT Vw-WL 

In this capability unit are deep, dark, poorly drained, 
silty and clayey souls on wet bottom lands and in depres- 
sions of the glacial lake plains. The soils are— 

Dimmick clay. 
Dimmick clay, basins. 
Rauville soils. 

Areas of Parnell soils not feasible to drain are also in- 
cluded in this capability unit. 

The soils in this capability unit contain a good sup- 

ply of organic matter and plant nutrients. The movement 
Pe air through t these soils is restricted by excess water, 
either in or on the soil. 

The Rauville soils occur on wet bottom lands along 
streams or rivers, and the Dimmick soils are in shallow 
depressions of the glacial lake plains. Dimmick clay 
is wet because water ponds on the surface, but the Rau- 
ville soils and Dimmick clay, basins, are wet because of 
a high water table. 

All of these soils are too wet to cultivate, and drainage 
is not feasible. Vegetation, consisting mamly of w etland 
sedges and bulr ushes, is used mostly for pasture, but some 
of it is cut for hay. "The soils are in the Wetlands range 
site. 

CAPABILITY UNIT Vle-Sa 


This oop pability unit consists of deep, very sandy soils 
that are slightly to severely eroded, nearly level, rolling, 
and hummocky. The soils are— 

Hecla fine sand, 


Maddock loamy fine sand, rolling. 
Valentine-Hecla fine sands, hummocky. 


These soils are generally dark colored to a depth of 
10 to 20 inches because organic matter has accumulated 
in them. They are readily penetrated by roots and are 
rapidly permeable to air and moisture. They hold little 
moisture, however, and because they are very droughty, 
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they are susceptible to wind erosion if they are not 
protected. 

The Maddock soil is on smoother slopes than Valentine- 
Hecla soils, and is less droughty. It is also less droughty 
than Hecla fine sand. The Maddock soil has a loamy or 
silty substratum. at depths Jess than 5 feet from the 
surface. 

In some areas accelerated erosion has caused the hum- 
mocky relief of the Valentine-Heela soils, but. in most 
areas the soils are not eroded. Only a few areas have 
blowouts caused by severe wind erosion. In the Valentine- 
Heecla soils, it is common to find davk surface layers of 
buried soils. 

Although the soils in this unit differ from each other, 
they are used and managed im about the same way. Some 
areas were tilled a number of years ago but were too 
droughty and erodible for crops. The soils are now in 
native grasses and are used as range ov for hay. The main 
native grasses are sand bluestem, Prairie sandreed, Canada 
wild rye, sun sedge, little bluestem, big bluestem, and 
Indiangrass. Kentucky bluegrass is common in areas 
that were once farmed. 

These soils are in the Sands range site, Overgrazing 
favors the spread of less desirable grasses and other plants 
and increases the hazard of wind erosion. 


CAPABILITY UNIT ViIe-Si 


In this capability unit are deep, loamy and silty soils 
that are rolling orhilly and slightly to moderately eroded, 
and silty soils on channeled bottom land. The soils are— 

Buse-Barnes loams, strongly rolling. 
Buse-Barnes loams, strongly rolling, eroded, 
La Prairie and Fairdale soils. 

Zell silt loam, billy. 

Except for La Prairie and Fairdale soils, the soils in 
this group have a thin, dark surface layer and are too steep, 
droughty, and susceptible to water erosion for use as crop- 
land. Because the surface layer is thin, the soils lack or- 
ganic matter and plant nutrients. Much of the moisture 
is lost in runoff. Although the La Prairie and Fairdale 
soils, which are on. bottom Jands, have a moderately thick 
surface layer and ave well supplied with organic matter 
and plant nutrients, they are so cut up by old channels 
that they cannot be cultivated. 

Buse-Barnes loams, strongly rolling, eroded, are now 
farmed or have once been farmed, and on hilltops much 
of their surface soil has been removed by water erosion. 
They are used mainly for wheat, barley, oats, and alfalfa, 
and for bromegrass and other tame grasses. Yields are 
low on these infertile, droughty soils. Very little corn is 
grown because it does not protect the soil from erosion. 
The rest, of the soils in this unit are in native grasses and 
are used for pasture or hay. The main grasses are needle- 
grass, side-oats grama, western wheatgrass, needle-and- 
thread, and blue grama. Many of the pastures are quite 
brushy. Overgrazing favors the spread of less palatable 
grasses and other plants, and it reduces protection and 
increases runoff. ‘These soils are in the Silty range site. 


CAPABILITY UNIT VIs-Si 


This capability unit consists of soils in glacial till that 
are deep and dark but are too stony for cultivation. They 
wre— 

Barnes-Buse stony loams. 
Forman-Aastad stony loams. 
684—140—64—_4 


These soils have a thin to thick, dark surface layer. 
They are well supphed with organic: matter and plant 
nutrients and are readily permeable to roots, air, and 
moisture. Removal of the stones is not economical. 

All of these soils are used for native grasses. Some very 
small areas surrounded by cropland are left idle, but most 
areas are used for pasture, Because many stones are on 
the surface in most places, mowing hay is not possible. 
The main native grasses are green needlegrass, side-oats 
grama, western wheatgrass, needle-and-thread, and blue 
grama. These soils are in the Silty range site. 


CAPABILITY UNIT VIs-SL 


The soils in the Exline complex are the only soils in this 
capability unit. They are silty and clayey, nearly level, 
salty soils that have a claypan subsoil. 

These soils have a thin to moderately thick surface layer 
over the claypan subsoil. The subsoil is columnar in struc- 
ture, is nearly impermeable to roots, air, and moisture, 
and has visible salts at its lower boundary. Consequently, 
the soils are difficult to till and are droughty. 

Some areas of these soils ave cultivated. These areas 
ave plowed. in the fall because they do not dry out soon 
enough in the spring for early seeding. Wheat, barley, 
flax, and soybeans are the main crops. Yields are low be- 
cause the soils are droughty and salty. Trees grow poorly 
on these soils, but. a few have been planted for farmstead 
windbreaks. 

Most areas of these soils are in native and tame grasses, 
which ave used for hay and pasture. The main grasses 
ave inland saltgrass, western. wheatgrass, Kentucky blue- 
grass, and dryland sedge. Bromegrass and alfalfa are 
commonly seeded for tame hay or pasture. These soils 
are in the Saline Lowland range site. 


CAPABILITY UNIT VIs-SW 


Renshaw and Sioux soils are the only soils in this ca- 
pability unit. They are shallow, droughty, loamy soils 
underlain by gravel at less than 18 inches from the surface. 

The dark, loamy. surface layer is well supplied with 
organic matter. Because of the gravel substratum, how- 
ever, these soils ave very droughty and are moderately 
susceptible to wind erosion. 

Some areas are used for crops, mainly corn, oats, and 
alfalfa, but yields are low because of the droughtiness. 
Although trees grow poorly on these soils, a few are 
planted for farmstead protection. 

Most areas of these soils are in native and tame pas- 
tures. Bromegrass and alfalfa are generally seeded for 
tame hay or pasture. Native forage plants include needle- 
and-thread, western wheatgrass, blue grama, and thread- 
leaf sedge. Kentucky bluegrass is also prevalent. These 
soils aréin the Shallow range site. 


CAPABILITY UNIT VIIe-CS 


Valentine fine sand, hilly, is the only soil in this ca- 
pability unit. It isa deep, very sandy soil on hills about. 
40 feet high. The surface layer is stained dark by organic 
matter to a depth of 2 inches, and the rest of the profile is 
light-colored fine sand, This very rapidly permeable soil 
holds little moisture, is very droughty, and if not pro- 
tected, is highly susceptible to wind erosion. 


40 


This soil produces a sparse growth of sand bluestem, 
prairie sandreed, Canada wildrye, sun sedge, and other 
native plants. Overgrazing causes severe wind erosion. 
This soil is in the Choppy Sands range site. 


CAPABILITY UNIT VIIs-1 


This capability unit consists only of Artesian ponds, 
which are soils that receive overflow from artesian wells. 
The soils in and around these ponds are too salty for most 
plants and have no agricultural value. Artestan ponds, 
however, provide food and cover for ducks and other 
wildlife. 

CAPABILITY UNIT VITIw-1 


This capability unit consists entirely of Fresh water 
marsh, which is covered by water most of the time. ix- 
cept in dry years when it may be dry much of the sum- 
mer, Fresh water marsh is dry for only a short period 
late in summer. The plants that grow are mainly bul- 
rushes and some wetland sedges. Fresh water marsh has 
no agricultural value, but it provides food and cover for 
ducks and other wildlife. 
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Estimated yields of crops 


Table 5 lists estimated acre yields of the principal crops 
grown in Sargent County under two levels of management. 
Tn columns A are estimated average yields per acre that 
can be obtained by using prevailing management. In 
columns B are estimates of yields that could be obtained 
under improved management. 

Under the prevailing management, a cropping system 
generally consists of 2 or 3 years of small grains, 1 year 
of corn or summer fallow, and a limited use of grasses and 
legumes. This management provides few if any erosion. 
control practices, no commercial fertilizer, and only 
limited use of chemicals to control weeds. The improved 
management provides more effective control of erosion. 
than is normally practiced, more use of grasses and. leg- 
umes in the cropping system, and regular applications 
of commercial fertilizer and of chemical weed spray. 

The estimates of yields are based on records kept by 
farmers who cooperate with the North Dakota State 
University of Agriculture and Applied Science, and on 
interviews with farmers, farm managers, and others who 
know the capabilities of soils in Sargent County. 


Tasie 5.—Estimated average acre yields of the principal crops under prevailing and improved management 


{In columns A are yields under prevailing management; in columns B are yields that could be obtaincd under improved management. 
Absence of yield indicates the soil is not suited to the crop] 


Wheat 


Barley Oats Corn Millet Alfalfa 


Map Soil 

symbol 

A 
Aa Aastad clay loam_.--------------------------- 
Ab Aastad loaies.ccsesscseids ee abel eects ees 
Ac Aastad-Cresbard loams..---.-------- -------- 
Ad Aberdeen silt loam. .------------------------- 
Ae Aberdeen-Exline silty clay lJoams.-----.-------- 
Am Artesian ponds____.--------.------------------ 
An Arveson fine sandy loam____-------.---------- 
BbC Barnes-Buse loams, rolling.....---------------- 
BbC2 Barnes-Buse loams, rolling, eroded__._....-.---- 
Be Barnes-Buse stony loams.__-----.-------------|----- 
BdB Barnes-Svea loams, undulating...-.-..--.------ 18 
BdB2 Barnes-Svea loains, undulating, eroded_____._-.-- 17 
Bf Bearden silty clay loam__-_------------------- 15 
Bk Bearden-Tetonka silt loams-.-.---------------- 13 
Br Borup, Colvin, and Perella soils_...-....---_-.-- 12 
BvD Buse-Barnes loams, strongly rolling._..---------|----- 
BvD2 Buse-Barnes loams, strongly rolling, eroded._---. 8 
Cp Colvin and Perella soils, saline--...------.-.---|----- 
De Dimmitkclay2t2: o0--c2.-cecleswesieseueees weleeese 
Dm Dimmick clay, basins_...---.---------------+-|----- 
Dv Divide loam: se ae ee Pee ce eee es 12 
EcA Eckman silt loam, nearly level...._-_---...---- 22 
EcB Eckman silt. loam, undulating..._._..-.....---- 22 
EmB Eekman and Maddock loams, undulating___ ~~ __- 16 
EmC Eckman and Maddock loams, rolling. ....------ 14 
Ex Exline complex.._....-.---------------.------ 6 
Fe Pargo (lays sco elu cesta k ee eee se 22 
FoB Forman-Aastad loams, undulating. _.-_...------ 20 
FoB2 Forman-Aastad loams, undulating, eroded_--.-~- 18 
Fs Forman-Aastad stony loams_.__-.-.-----------!-----!- 


Bu Bu Bu Bu, Bu, Bu, Bu Bu Bu Tons Tons 
26 30 3 40 50 30 40 30 40 {| 1.6 1.8 
26 30 38 40 50 30 40 30 10 | 1.6 1.8 
20 25 30 32 38 20 25 20} 30] 1.2 L4 
14. 15 20 25 30 18 24 20 25 | 1.2 14 
14 15 20 25 30 18 24 20 2511.2 1.4 

rican tee ee ats ake 30 40 20 25 25 30 | 1.0 1.2 
18 20 25 30 38) sense sae 25 32 | 1.2 1. 4 
16 18 23 28 Bo) |Leuetl asses 22 30 | 1.0 1,2 


24 25 35 | 35 45 25 40 25 40) 1.5 18 
22 | 234) 30 32 | 42 22 35 25 40 | 1.4 17 
18 20 | 25 30 | 38 18 23 25 30) 1.2 1.4 
16 18} 23 28 | 33 16 | 20 22 30) 1.0 1.2 
14. 18 | 22 30 | 35 16 20 20 25) 1.0 Li 
12 14 18); 20] 25 |...--|----- 15 20 7 8 
14 18 | 22] 30; 35 16 | 20 20 25 | 1.0 Li 
28 32 40 | 45 55 | 40] 50 35 45 | 1.75 2.0 
26 32 38] 45 52) 40| 50 35 45; 1.75 2,0 
20 | 23 28 |; 32| 40] 25) 40) 25 38 | 1.6 18 
18 | 20) 25 28 | 36; 22] 36 22 32 | 1.0 1.2 
7 11 13 15 18 10 15 12 15 7 8 
26 32 38 | 45 | 52} 40] 50] 35 45 | 1.75 2,0 
24) 30 36 40} 50} 301 40] 30] 40/16 1.8 
22 27 32 | 35 45 | 27} 40) 27 40,15 1.8 
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Tanun 5.—Lstimated average acre yields of the principal crops under prevailing and improved management.—Con. 


[In columns A are yields under prevailing management; in columns B are yields that could be obtained under improved management. 
Absence of yield indicates the soil is not suited to the crop] 
Wheat Barley Oats Corn Millet Alfalfa 
Map Soil, : 
syinbol 
A B A B A B A B A B A B 
Bu, Bu. Bu. Bu. Bu, Bu. Bu. Bu. Bu. Bu, Tons Tons 

FyvC Forman-Buse loams, rolling-..--.-------------- 16 20 22 27 32 40 20 27 27 35 |] 1.2 1.4 
FvC2 Forman-Buse loams, rolling, eroded__...-------- 14 18 20 25 30 38 18 25 25 32 | 1.0 1.2 
Fw Preah: water marsh. Js<- coun penncs wSece seaweeds laces ule oens ees clen eeelie ote west eres a dlecadts eleae eek 
Ga Gannett loamy fine sand). .02 oo 0 scene ese eno] cede wesc|ete ce leecedlhseac|o-cecloeees|-esen[ooscelaeecet]ectoes 
GgA Gardena-Glyndon loams, sandy substratum, 

nearly levels. o2-ccos2se ron ss elec eaeeos 18 | 24) 25 32 35 45 30 40 30 401 16 1.8 
GmA Gardena-Glyndon silt loams, nearly level-_-_-- 22 28 32 40 45 55 40 50 35 45 | 1.75 2.0 
GoA Glyndon loam, sandy substratum, nearly level..| 13 17 18 23 28 33 18 22 20 25 | 1.0 1.2 
GsA Glyndon silt loam, nearly level_..--.--.-------- 15 20 20 25 30 38 20 25 25 32 {| 1.2 14 
Ha Hamar fine sandy loam____-_.-_---.----------- 12 16 18 22 30 35 30 36 22 26 | 1.2 La 
Hb Hamerly complex_-.....---------------------- 16 20 25 30 32 38 20 25 20 30 | 1.2 La 
Hf Hamerly-Aastad loams___--.------------------ 18 22 27 34 35 40 25 30 25 35] 14 1.6 
Hh Hamerly-Svea loams.......-.----------------- 18 22. 2¢ 34 35 40 25 30 25 35) 14 1.6 
Hkx Geta HiuG- sande. - kook cee walks aa aude wae ta derailed Gan we ust bias We et Be ea oe ee a ole ert aah aR a rac alee ae 
HIAx Hecla fine sandy loam, nearly level____------.-- 12 16 18 22 28 35 30 36 22 26 | 1.6 18 
HIBx Heela fine sandy loam, undulating.----.-.-.---- 12 14 18 22 28 35 30 36 22 26 | 1.6 1.8 
HmA Hecla fine sandy loam, moderately shallow, nearly 

leVélannu ee eee cSucem eee n ch teeousl 14 18 20 28 30 | 40 20 28 | 25 | 35] 1.6 1.8 
HnAx Hecla loamy fine sand, nearly level_-..--.------ 10 12 16 20 25 30 18 22 18 22] 1.2 1.4 
HoA Hecla loamy fine sand, moderately shallow, nearly j_--~-|-----]-----|----- 25 30 16 20: |aceecloe ee 14 16 

T@Vel once ta cede eee ete eee Beet eee 
Hwx Hecla-Maddock loamy fine sands____.-_-..----- 8 10 14 18 20 25 12 18 15 20 | 1.0 Lo 
Hz TOON EAY we cu eval ade ao ote Se aaMede Soee 15 18 20 25 30 35 20 25 25 30] 12 lL. 4 
Hfa Hegne-Fargo clays.....----------------------- 20 24 | 30 36 40 50 30 40 30 40] 16 Ls 
La Lamoure silty clay loam_.___.------------------|-----]-----]-----|-----j-----|-----|----- atic Ai. eon |= oes |e yas 
Lf La Prairie and Fairdale soils___._....----------|-----|--_---].---_]-----]-----j-----|-----|----+]-----/-----|------|------ 
Lp La Prajrie silt loam.........------------------ 22 28 | 32 40 | 45 55 40 50 35 45) 1.75) 2.0 
MdBx Maddock loamy fine sand, undulating.---.------|-----|-----]-----]----- 25 30 18 Deo es ed beweeres 1.0 1.2 
MdC Maddock loamy fine sand, rolling_.._.-_--------]-----|-----|-----|-----]-----]-----|-----|-----|-----|]-----]------]------ 
MkAx Maddock fine sandy loam, moderately shallow, 

netrly lovel.. bows cue cd eee cect eee dee 14 18 20 30 30 40 20 30 25 35) 1.2 L. 4 
MkBx Maddock fine sandy loam, moderately shallow, 

Undulating: 222 ee Ge leew cee toe e eet’ 14 18 20 30 30 40 20 30 25 35] 1.2 1.4 
MkCx Maddock fine sandy loam, moderately shallow, 

VOU or oa gt eee wa eee nwae seb en ewen 8 12 14 18 20 25 12 18) 15 20 .8 9 
OaA Overly silt loam, nearly level..-.--------------- 22 28 32 40 45 55 40 50 35 45 1 1.75 2.0 
OcB Overly silty clay loam, undulating_-.___-_-_._-- 22 28 32 40 45 55 40 50 35 45 | 1.75 2.0 
Os Overly-Aastad silt loams--.-...--------------- 20 24 30 36 40 50 30 40 30 40, 16 1.8 
Ove Overly and Barnes silt loams, rolling-.---.------ 20 26 30 38 40 50 30 40 30 40] 1.6 1.8 
OyA Overly-Bearden silty clay loams, nearly level_.._- 22 28 32 40 45 55 40 50 35 45 | 1.75 2. 0 
Pa Parnelksoilain tn See ke oe ea oa ewe sl Ss saan Seto] ose |S e hea latent ene ee alles es lane otk 
Pe Perella silty clay loam.__.-...----------------- 20 26 30 40 | 40 50 30 40 25 35 | 15 1.7 
Ra Tavvile S66». eo hoc Bo ea Gates Gee ee ee eu el ee eae es eek heee alewate woes wewe loach eee ee cad 
RhA Renshaw loam, nearly level_.._...-.----------- 8 12 14 18 20 25 12 18 15 20) .8 9 
RhB Renshaw loam, undulating.......-.-.---.------ 8 12 4 18 20 25 12 18 1 20 8 S) 
Ro Renshaw and Sioux soils___...___.-.------------|-----]-----|-----|-----|-----|-----|----- ere Rae ieal raneinn OEM aye) Mie 
SpA Spottswood-Wessington loams, nearly level__-~-- 8 12 14 18 20 25 12 18 15 20] .8 9 
St Siirutr ind Arveson: loatti@en cn. dec ewe wwe eee elem eelee te Ube eenlen ep el du wan ew eee meee eee lee lew ees ee eos 
Sv Svea loam_.__._.__.-..---------------------- 18 24 25 35 35 45 25 35 25 35 | 15 1.8 
Tk Tetonka silt loam____..___-...---------------- 13 16 18 22 28 | 33 16 20 | 22] 30/10 1.2 
Tp Tetonka and Parnell soils.......0..-.---------- 14 18 20 30 30 40 20 30 25 35 | 1.2 14 
Un Ulen fine sandy loam, moderately shallow - . ____- 18 22 25 30 35 45 30 40 | 30} 40] 1.6 1.8 
VaD Valentine fine sand, hillysoo.2.- cco ec ose e esl e elses se sco cue be cose oceans sleseec|- ecu leec]oe- |b. eee [tse ees 
Vhec Valentine-Hecla fine sands, hummocky-_._-------|-----]-----|-----|-----|-----|-----|-----]-----]-----]-----]------]------ 
ZmC Zell silt loam, rolling.______...---------------- 16 20} 22 / 27 32) 40] 20] 27 27 35 | 1.2 L4 
ZmD Zell silt-loam, hilly. 2022-25023. neue ta seeede ct lllec. sledese ese uelecege[eee epee 22sec ee eesti fie te 
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Management of Range and Tame Pasture 


Although most of the agricultural land in Sargent 
County is used for crops, some pasture is intermingled 
with the cultivated fields, and a small part of the county 
ig unbroken vange. In this subsection the soils of the 
county are listed in their range sites, the range in the 
county is described, and the management of range and 
of tame pasture is discussed. 


Range sites and range condition 

A range site is an avea of land that, because of its 
climate, soil, and topography, will support a certain 
climax vegetation. The climax vegetation is the native 
plant cover that maintains and reproduces itself as long 
as the environment remains unchanged. If the natural 
balance between the vegetation and its environment is 
upset by overgrazing, burning, or trampling, some plants 
die out and are replaced by those that are less palatable 
than the original plants, ov are shorter and less productive. 

The condition of a range is determined by comparing 
the kind and amount, of present vegetation with the climax 
vegetation. If 76 to 100 percent of the present vegeta- 
tion is the same as the climax vegetation, the range is 
in excellent condition. If 51 to 75 percent is the same 
as the climax vegetation, the range is m good condition. 
A vange is in fair condition if 26 to 50 percent of the 
vegetation is the same as the climax vegetation. If the 
percentage is Jess than 25 percent, the range is in poor 
condition. 

In the following list, the soils of Sargent County are 
grouped according to range site, even though most of the 
soils are cultivated. 


SILTY RANGE SITE 


Aa Aastad clay loam. 

Ab Aastad loam. 

Barnes-Buse loams, rolling. 
Barnes-Buse loams, rolling, eroded. 
Be Barnes-Buse stony loams. 


BdB ~~ Barnes-Svea loams, undulating. 

BdB2 Barnes-Svea loams, undulating, eroded. 

Bf Bearden silty clay loam. 

Bk Bearden-Tetonka silt loams. 

BvD _ Buse- Barnes loams, strongly rolling. 

BvD2 Buse-Barnes loams, strongly rolling, eroded. 
EcA Eckman silt loam, nearly level. 

EcB Eckman silt loam, undulating. 

EmB Eckman and Maddock loams, undulating. 
EmC Eekman and Maddock loams, rolling. 

FoB. Forman-Aastad loams, undulating. 

FoB2 Forman-Aastad loams, undulating, eroded. 


Fs Forman-Aastad stony loams. 


FyvC  Forman-Buse loams, rolling. 

FvC2 Forman-Buse loams, rolling, eroded. 

GoA  Gardena-Glyndon loams, sandy substratum, nearly level. 
GmA_ Gardena-Glyndon silt loams, nearly level. 

GoA  Glyndon loam, sandy substratum, nearly level. 

GsA —_ Glyndon silt loam, nearly level. 


Hb Hamerly complex. 
Hf Hamerly-Aastad loams. 
Hh Hamerly-Svea loams. 


Lf La Prairie and Fairdale soils. 
Lp La Prairic silt loam. 
OaA Overly silt loam, nearly level. 


Overly silty clay loam, undulating. 
Os Overly-Aastad silt loams. 


OvC Overly and Barnes silt loams, rolling. 

OyA  Overly-Bearden silty clay loams, nearly level. 
RhA — Renshaw loam, nearly level. 

RhB Renshaw loam, undulating. 


NO. 28 


Spottswood-Wessington loams, nearly level. 
Sv Svea loam. 

Zell silt loam, rolling. 

Zell silt loam, hilly. 


PAN SPOTS RANGE SITE 


Ac Aastad-Cresbard loams. 
Ad Aberdeen silt loam. 
Ae Aberdcen-Exline silty clay loams. 


SUBIRRIGATED RANGE SITE 


An Arveson fine sandy loam. 

Br Borup, Colvin, and Perella soils. 
Dv Divide loam. 

Ga Gannott loamy find sand. 

La Lamoure silty clay loam. 

St Stirum and Arveson loams. 


SALINE LOWLAND RANGE SITE 
Cp Colvin and Perella soils, saline. 
€x Jixline complex. 
WETLANDS RANGE SITE 


De Dimmick clay. 
Dimmick clay, basins. 
Pa Parnell soils. 

Ra Rauville soils. 


CLAYEY RANGE SIE 
Fe Fargo clay. 
Hz THegne clay. 
Hegne-Fargo clays. 
SANDY RANGE SITE 
Ha Hamar fine sandy loam. 


HIAx  Hecla fine sandy loam, nearly level. 

HIBx  Heela fine sandy loam, undulating. 

HmA  Hecla fine sandy loam, moderately shallow, nearly 
level. 

MkAx Maddock fine sandy loam, modcrately shallow, nearly 
level. 

MkBx Maddock fine sandy loam, moderately shallow, 
undulating. 

MkCx Maddock fine sandy loam, moderately shallow, 
rolling. 

Un Ulen fine sandy loam, moderately shallow. 

SANDS RANGE SITE 

Hkx Hecla fine sand. 

HnAx Hecla loamy fine sand, nearly level. 

HoA  Heela loamy fine sand, moderately shallow, nearly 
level. 

Hwx  Hecla-Maddock loamy fine sands. 

MdBx Maddock loamy fine sand, undulating. 

MdC Maddock loamy fine sand, rolling. 

VhC Valentine-Hecla fine sands, hummocky. 


OVERFLOW RANGE SITE 


Pe Perella silty clay loam, 
Tk Tetonka silt loam. 
Tp Tetonka and Parnell soils. 


SHALLOW RANGE SITE 
Ro Renshaw and Sioux soils. 


CHOPPY SANDS RANGE SITE 
VaD Valentine fine sand, hilly. 


Range in Sargent County 


In Sargent County, the acreage of range in native 
grass is small if compared to the acreage of all agricul- 
tural land. All areas in the county have been culti- 
vated except those where slope, stones, wetness, or hazard 
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of erosion have prevented cultivation. Some sandy areas 
that were once farmed now.support only native grasses 
because these areas are too droughty or susceptible to ero- 
sion to support crops. 

Most of the range in native grass is in three main 
aveas of the county and can be located on the general 
soil map at the back of this report. These areas are (1) 
in the Forman-Buse and the Valentine soil associations; 
(2) in that part of the Valentine-Hecla soil association 
in Brampton and Southwest townships; and (8) in that 
part of the Barnes-Svea soil association extending from 
the Minneapolis, St. Paul and Sault Ste. Marie Railroad 
to the Valentine soil association. Other areas of native 
grasses are small and are scattered throughout the county, 
mainly on poorly drained soils. The grasses on poorly 
drained soils ave cut for hay. 

In the Forman-Buse and the Barnes-Svea associations, 
growing cash grain and raising livestock ave both im- 
portant enterprises. The range in native grass is in smal] 
aveas of loamy soil and is intermingled with cultivated 
fields. Most of this range is grazed in summer, but some 
of it is used for hay. Many of these small areas of 
range show signs of overuse, tor they-have been invaded 
by undesirable grasses and weeds and are quite brushy. 
Prominent on well-drained soils, where the grass is m 
good condition, are little bluestem, prairie dropseed, green 
needlegrass, side-oats grama, plains muhly, western wheat- 
grass, needle-and-thread, and blue grama. In poorly 
drained swales and low flats, the main grasses are big 
bluestem, prairie cordgrass, and switchgrass. 

In the Valentine and the Valentine-Elecla soil associa- 
tions, the native grasses ave on sandy soils, and the range 
is unbroken by other land use. Most of the grass is 
grazed, but some of it is used for hay. The main grasses 
on the well-drained soils of the ranges in good condition 
ave sand bluestem, prairie sandreed, Canada wildrye, sun 
sedge, green needlegrass, little bluestem, and big bluestem. 
On more poorly drained soils, switchgrass, Indiangrass, 
and wetland sedges predominate. Areas of these soils 
that, were once farmed have a high percentage of Ken- 
tucky bluegrass in the plant cover. Because these sandy 
soils are susceptible to wind erosion, the stocking rates 
generally should be low. 


Management of range 


This subsection discusses practices of range manage- 
ment that can be used to improve the condition of the 
range. 

Grazing—The grazing season in Sargent County 
usually begins between May 1 and May 15 and lasts for 
5 or 6 months. Ranges in native grass produce the best 
yields when part of the growth is allowed to remain 
from one season. to the next. On the well-drained soils, 
about half of the annual growth should be left at the 
end of each season if the range is to remain in good con- 
dition. On poorly drained soils that receive overflow 
or have a high water table, about one-fourth of the annual 
growth shonld remain. 

Even under proper management, the range occasionally 
becomes uneven or patchy because of undergrazing in 
some spots and overgrazing in others. When this occurs, 
heavy stocking for short periods will force livestock to 
graze the unused patches. The heavy stocking should be 
followed by ® period of nonuse so that the plants can 


Drainage ditch leads 


Figure 10.—Stockwater pond or dugout. 
into pond from background. 


regain strength. Mowing will also help to eliminate the 
uneven growth. 

Salt and Water—The distribution of grazing can be 
improved by placing salt and other mineral supplements 
in areas that are lightly grazed or are far from the water 
supply. Stockwater ponds should also be located in posi- 
tions that will encourage even grazing. Suitable sites for 
ponds are in areas where the water table is high, or are 
m. areas that receive enough runoff to keep water in the 
ponds. In some areas excess surface water is drained 
artificially into the ponds, as in figure 10. 

Reseeding.—A. vange in native grass should bé-reseeded 
if it is in such poor condition that it will not recover un- 
der proper grazing practices. Information about reseed- 
ing can be obtained from the local office of the Soil Con- 
servation Service or from the county agricultural agent. 


Management of tame pastures 


Many of the tame pastures in the county have been 
overused and are in poor condition, especially those on 
farms where most of the income is from cash grain and 
only a small part of the income is from livestock. The 
desirable-tame grasses have been grazed off and replaced 
by weeds. The pastures generally adjoin farmsteads so 
that the livestock have easy access to water and are close 
to the farm buildings. 

The most common mixture seeded for tame pasture and 
hay is bromegrass and alfalfa. This grass-legume mix- 
ture is often seeded as part of the regular cropping sys- 
tem. In this system the pastures are broken up and used. 
for cultivated crops once every 3 or 4 years. This rota- 
tion helps to improve pasture yields. 

Supplementary pastures may be needed when perma- 
nent and rotation pastures do not provide enough forage. 
The supplementary pastures generally are seeded to an- 
nual grasses. Piper sudangrass is widely used because it 
produces heavy forage late in summer when it is hot and 
dry and most other grasses do not grow much. These 
pastures are grazed heavily to keep the grass from becom- 
Ing too coarse, 
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In Sargent County the forage of many tame pastures 
could be mereased (1) by plowing and reseeding perma- 
nent pastures at regular intervals; (2) by constructing 
stockwater ponds or dugouts, where practical, to provide 
adequate water; (3) by distributing salt and other min- 
eval supplements more skillfully to distribute grazing; 
and (4) by applying fertilizer according to needs shown 
by soil tests. Tests indicate that pastures without leg- 
umes respond to applications of nitrogen and that alfalfa 
and other legumes respond to phosphate. 

Further information about pasture seeding, using 
adapted grasses, fertilizing, and other probleins in pas- 
ture management can be obtained from the Soil Con- 
servation Service or the county agricultural agent. 


Management of Windbreaks 


Most of the trees that are grown in Sargent County 
have been planted to protect farmsteads and fields from 
wind. 


Farmstead windbreaks 


Trees and shrubs are planted in belts to protect farm- 
steads and feedlots from cold, blustery winds in winter 
and. hot, dry winds in summer. These belts should con- 
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sist of 6 to 12 rows of trees and should be mostly on the 
north and west sides of the farmstead area. Rows of 
shrubs and evergreens should be included in each plant- 
ing to keep drifting snow from entering the farmstead. 
Also desirable are some plantings on the south and east, 
but these may be a single row of shrubs, which will pre- 
yent drifting snow from entering the farmstead from 
those directions. 


Field windbreaks 


Field windbreaks are strips, or belts, of trees and shrubs 
planted as a barrier against prevailing winds to protect 
cultivated fields from wind erosion, as shown in figure-11. 

Because the prevailing winds in Sargent County are 
from the northwest, windbreaks generally should be on 
the north and west sides of cultivated fields. The trees 
should be planted in the spring about the time that small 
grain is seeded, preferably before June 1. The soil used 
for windbreaks. must be free of weeds and living sod. 
Windbreaks are most needed. to protect summer-fallowed 
fields, row-cropped fields that are clean tilled, and. fields 
of clean stubble that are very sandy. 

The use of windbreaks that have more than three rows 
is declining. Windbreaks with three rows are commonly 


Tasin 6.—£stimated height an feet of mature 


[Absence of height inclicates trec is not 
a 
Trees 

Map Soil name Siberian 
symbol Cotton- | American and 

. Ash Boxelder! | wood ? elm dropmore | Hackberry 

elm ? 

Aa Aastad clay loam_..-~.---------------------------- BO' (So ace See a gee Se 40 45 30 
Ab Aastad loam... 225-500 ssssesesen eect estes Lia eee ae een 40 45 30 
Ac ‘Aastad-Cresbatel lOaMSie=s <> cone can aweoteeee ses taeda Shee Leo cecHa een deee hs Secebsee ds |Seeeeesele senna 
Ad Aberdéen silt loam_s:.-s2-22----sce cents ete eeoeen|ee-- tee oe] eee ee ee |a ee eee pene sees fb ee eee eh ee 
Ae Aberdeen-Esline silty clay loams______-------------|----------|----------|----------|----+-----|----------|---------- 
Am Artesian ponds____--.----.---------~-------------|----------|----------|-------25-|-------25-|e-- nee fe eee 
An Arveson fine sandy loam..-..---------------------- 52 40 90 58 ese eote a: 48 
BbC Barnes-Buse, loams, rolling 3__....--------------.-- 32,27 loseci ses aee cows 36, 24 40, 27 27, 18 
BbC2 Barnes-Buse loams, rolling, eroded...___..-.-------- DOO eee pele oe Ae he ees 36, 24. 40, 27 27, 18 
Bc Barnes-Buse stony loams_-------------------------|----------|-------+--|----------|------- nn fee ne cee e [eee e eee 
BdB Barnes-Svea loams, undulating_-_...-..-.---------- 2a | seen aeoane|seeocesee 36 40 27 
BdB2 Barnes-Svea loams, undulating, eroded. -__.----.---- O82 |\teseseosas|seedet ewes 36 40 27 
Bf Bearden silty clay loam__.------------------------ 45 36 80 50 45 40 
Bk Bearden-Tetonka silt loams 4___--_----------------- 45, 40 36, 31 80, 72 50, 45 45, 40 40, 36 
Br Borup, Colvin, and Perella soils 5: °__.----.--------- 38, 50 28, 38 64, 88 40, 55 |.--------- 32, 44 
BvD Buse-Barnes loams, strongly rolling. .---.----------- 21,82 |so5.teseee leech cece 24, 36 27, 40 18, 27 
BvD2 Buse-Barnes loams, strongly rolling, croded-_-------- 21.32. oe eat eu lean sche set 24, 36 27, 40 18, 27 
Cp Colvin and Perella soils, saline. ..---.----------~----|----------|----------|----------|------+-<2-|-----4----|--------2- 
Dc Dimmick:claywo--- escent ee ee eee eee S 45 35 80 50 40 
Dm Dimmick clay, basin: 
Dv Divide loaMe. cu. ccs. scene eee eee et sec oe 4 
EcA Eckman silt loam, nearly level. ..------------------ 44 50 33 
EcB Eckman silt loam, undulating. .----.----.---------- 44 50 33 
EmB. Eckman and Maddock loams, undulating.-....------ 44 50 83 
EmC Eckman and Maddock loams, rolling.--_...--.------ 40 45 30 
Ex Tixline complex___..-------------------------+----|----------|----------|+------52-|-- eon ree |ee errr cc fee enero 
Fe Margo:0layccen22 2 eee Sao boo ca ence dene seca ees 45 35 80 50 45 40 
FoB Forman-Aastad loams, undulating-_-----.----------- PD es 8 Be cert Se aie ae 40 45 ; 30 


See footnotes at end of table. 
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planted on the north or west side of a cultivated field. 
Parallel or at right angles to the three-row windbreak, 
single rows ave planted at intervals of not more than 40 
rods. In many fields single rows are planted without the 
multiple-row windbreak. Plantings consisting of several 
rows of trees spaced at intervals are preferred to a single 
windbreak with many rows because the spaced rows pro- 
tect a larger area with the same number of trees. Recent 
tests of wind velocity show that single rows of trees, with- 
out leaves, reduce wind velocity as much as it is reduced 
by a multiple-row windbreak. 


The texture of the soil and the height of mature trees. 


determine the intervals at which belis of trees need to be 
spaced to protect the soil against wind erosion. If wind- 
breaks alone are used to control wind erosion, the space 
between belts should not be more than ten times the height 
of mature trees in the belt, plus the strip width listed on. 
page 29 for a soil with texture like that of the soil 
protected. 

Table. 6 lists, for each soil in the county, the estimated 
height of mature trees and shrubs that are suitable for 
planting In windbreaks. Most trees mature in 50 years, 
and most shrubs in 30 years. 

Windbreaks should be clean cultivated as long as it is 
possible to get equipment between the rows. The edges 
of the windbreak should be cultivated for the life of the 


trees and shrubs suitable for windbreaks 


planted in windbreaks or is not suited to soil] 


windbreak. A] windbreaks should be pioweted from 
fire and grazing. If they adjoin a road, they must be set 
back to comply with State, county, or local regulations. 


pap uat Gee eae SWOP ACS PY athe. 8 


Figure 11—A 4-year-old field windbreak. 


Trees—Continued 


Eastern 
White and |redcedar and'|Colorado andj Ponderosa | Siberian 
golden Rocky Black Hills pine crab 
willow Mountain spruce 


juniper 


Shrubs 


Russian- 


Honey- 


olive Lilac Plum suckle Caragana 
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Tanin 6.—EK'stimated height in feet of mature trees 


{Absence of height indicates tree is not 


Trees 
Map Soil name Siberian 
symbol Cotton- | American and 
Ash Boxelder ! wood ? elm dropmore | Hackberry 
elm 2 

FoB2 Forman-Aastad loams, undulating, eroded_.-.--.-.-- POS, [isa ete ea | eters 8 oe 40 45 30 
Fs Porniane-Agstad stony loams 1.6.2 es ere e tues po biecgews | apeke ee tee leheseck sulla ewe dg woleudoeedec Mio cn esa 
FvC Forman-Buse loams, rolling..------- ee ee Pca Ce eee tee (eared arene ern 32, 24 36, 27 24, 18 
Fvc2 Forman-Buse loams, rolling, eroded_--.------------. 28 Os see oe aan re 32, 24 36, 27 24, 18 
Fw Presly Water UATE wou ele cucdepiae be wows eel eel ace eewadlude aAveuuellssecude eels eet cauliceawawe su 
Ga Ciaiiieht tome’ Gi SROs ee oa, Sai eyo oh ose ey ae ltaace a a ld oe Sea Se Mae ae ble gel era wae bes wren tan lon Gets oa at, 
GgA Gardena-Glyndon loams, sandy substratum; nearly 

Whine out uteieas ee deeeoe epegae ewan eee ous 45 35 80 50 45 40 
GmA Gardena-Glyndon silt loams, nearly level. .---------- 45 35 80 50 45 40 
GoA Glyndon loam, sandy substratum, nearly level---.--- 45 35 80 50 45 40 
GsA Glyndon silt loam, nearly level.....---------------- 45 35 80 50 45 40 
Ha Hamar fine sandy loam §__.-.....----------------- 45 35 SOA ew ox.5 ena oe fY, 45 40 
Hb Hamerly complex_._.--.--..----------------------- 38 30 68 42 38 34 
Hf Hamerly-Aastad loams__.....-------.-------------- 38 30 68 42 38 34 
Hh Hamerly-Svea loams____--.-.-.------------------- 38 30 68 42 88 34. 
Hkx Hecla:finessand: S28 oe seee bee sho eee ots eae Shon bee eee e ie ale eo see ee Roe 
HIAx Hecla fine sandy loam, nearly level..-...-.--------- 45 835 80 50 45 40 
HIBx Heela fine sandy loam, undulating -..-.-.---------- 45 35 80 50 45 40 
HmA Heela fine sandy loam, moderately shallow, nearly level. 45 35 80 50 45 40 
HnAx Hecla loamy fine sand, nearly level. -.-._.-_-------- 45 35 80 50 45 40 
HoA Hecla loamy fine sand, moderately shallow, nearly 

levels coc seccvecwa esa sate seoes eee cence eee ete 45 35 80 50 45 40 
Hwx Hecla-Maddock loamy fine sands---...--.---.------ 45 35 80 50 45 40 
Hz Hegneérclay 2-2-3 (5-2 he eee Ne ee ee “31 26 58 oa eee 28 
Hfa Hegne-Fargo clays._-.---------------------------- 31, 45 24, 35 56, 80 SD OD. lence seats sere 28, 40 
La Lamoure silty clay loam.._.---..------------------ 36 28 64 AON |e aS 32 
Lf La Prairie and Fairdale soils.-.-..--_....---------- 42 36 80 48 54 36 
Lp Ta Prairie silt loam_..-...------------------------ 42 35 80 48 54. 36 
MdBx Maddock loamy fine sand, undulating 32 27 62 36 40 27 
MdC Maddock loamy fine sand, rolling..---...-..-_------ 32 27 62 36 40 27 
MkAx Maddock fine sandy loam, moderately shallow, nearly 

levels cu. ti tecoe ste ced. oleae ue ete 8 35 30 68 40 45 30 
MkBx Maddock fine sandy loam, moderatley shallow, un- 

dulativiges+244.50 0c SSA ee ca pede Sones 35 30 68 40 45 30 
MkCx Maddock fine sandy loam, moderately shallow, rolling.. 32 27 62 36 40 27 
OaA Overly silt loam, nearly level..-__._---- eit ue se 38 44, f 33 
OcB Overly silty clay loam, undulating_...-.-..--------- ‘ 4 
Os Overly-Aastad silt loams__..-...-.---------------- 
OvC Overly and Barnes silt loams, rolling.___._.-__-.---- f 
OyA Overly-Bearden silty clay loams, nearly level 
Pa Parnell sous: cee. a coated wows noha es 
Pe Perella silty clay loam__........--.---.-.---------- 
Ra HSI CONG. 2025 ices Cam da tedeowucaen eevee e 
Rha Renshaw loam, nearly level___.._-_---.------------ 
RhB Renshaw loam, undulating_-.-.....-.-.------------ 
Ro Renshaw and Sioux soils.-___..-__...----.-.-------- 
SpA Spottswood-Wessington loams, nearly level... .-_---- 
St Stirum and Arveson loams.._..-.------------------ . 
Sv Sven loamMiso eset eee cel eroe eee lee eee ed nae 
Tk Tetonka silt loam §____..----2------- 
Tp Tetonka and Parnell soils § 
Un Ulen fine sandy loam, moderately shallow. ---.-.---- 
VaD Valentine fine sand, hilly. ..-.-__.---..------------\-------- Pedi clasee ste Rca etna ee a EN Se aE A ek ee is |e ce 
VhC Valentine-Hecla fine sands, hummocky______--------|----------|----------|----------|----------|-----_----_|.------ ee 
ZmC Zell silt loam, rolling.-...-.-.0.0-0----0.20---4---- BO US ra aa Seca Baa ators Rovio lie 32 36 24 
ZmD Zell silt loam, hilly_.--...---.-.-------------------- OH ese ames |e a a Deo 32 36 24 


1The growth of boxelder has been severely damaged by 2-4D the same part of a windbreak. Some sites suitable for Sikerian elm 
spray, by a virus, or both. Very little boxelder is now being planted. or dropmore elm are too dry for cottonwood. 
2 Siberian elm or dropmore elm will kill cottonwood if planted in 3 For mapping units with two soils, tree heights are given for the 
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and shrubs suitable for windbreaks—Continned 


planted in windbreaks or is not suited to soil] 
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Trees—Continued Shrubs 
: Eastern 
White and | redeedar and |Colorado and| Ponderosa | Siberian | Russian- Choke- Honey- 
golden Rocky Black Hills pine crab olive Lilac cherry Plum suckle Caragana 
willow Mountain spruce 
juniper 
Ro ouet Seats 20 ce kecek eed 40 20 20 6 TOY eects tees 8 15 
fevuiooecens| LB A2i [Uae ss oeeenal! 32,24) 16,12) 16,12; 54) Pa Eero in Ze 1eo8 
ener ean epee 16,12 9]bcccae cee clk 32, 24 16, 12 16, 12 5, 4 8, 6 7,5 13,9 
40 25 40 50 25 25 7 15 10 15 
40 25 40 50 25 25 7 15 10 15 
40 25 40 50 25 25 7 15 10 15 
40 25 40 50 25 25 7 15 10 (5 
40 25 40 50 25 25 t 15 TOO 58 od tote 
34 21 34 42 21 21 6 13 7 13 
34 21 34 42 21 21 6 13 7 13 
34 21 34 42 21 21 6 13 ta 13 
nee ag OR a BR BB ae ga a ae Gg 
40 25 40 50 25 25 ite) 15 9 16 
40 25 40 50 25 25 10 15 9 A6 
40 25 40 50 25 25 10 15 9 16 
40 25 40 50 25 25 10 15 9 16 
40 25 40 50 25 25 LO 15 9 16 
28 17. 28 35 17 17 7 10 6 noc ei 
28, 40 17, 25 28, 40 35, 50 L7, 25 17, 25 10 10, 15 WeON ete aera 
32 20 32 40 20 20 8 12 ie ee en 
40 DAA sai ee eae 60 24 24 7 12 10 16 
40 75 eae eee 60 24 24 7 17-2, eee eee 10 16 
Bide cuduoe se PSs bode o see ts 36 18 18 5 9 eaeneets 7 14 
Satu sts ese 18.) euSee berets 36 18 18 5 9, |e wad etme e 7 14: 
Bathe hee amca QO eee pe etorerd owes 40 20 20 6 A al (areegrearee aera 8 15 
20: |aie2 ct hee 40 20 20 6 LO: |e oy see ste 8 L5 
WR: [ise ee ore 36 A8 18 5 @ ete cist eee 7 14 
228 face Ce Se ed 44 22 22 7 Nie Rea seer ear 9 L 
Dod esate athe abe 44 22 22 ¢ 5 A eee 9 16 
22,20 |. 44, 40 22, 20 22, 20 6 14,10 |--- 2 Loe. 9,8 16, 15 
22,18 |_.--_.-----_- 44, 36 22, 18 22,18 6 11,9 |---------- 9,7 16, 14 
20, OR (oases ea 44,50 22, 25- 22, 25 7, 10 11,15 | - 221 9, 12 15, 16 
ye) ee OT 44.) 65] ya a > cal een a] ee 7 i Gere B lovee ea 
prea? 16 foo BRB 
16 ecosvoe.sced 32 16 16 5 8. |sewccosees 6 12 
Sees the See da tose |C oes Meo a a Sulit owe tdlac tet od 2 boo tees cee blew 7 
1G. 24 es 32 16 16 5 Boje ede 6 12 
jl tena 20 |gestsi ete AO O80 apd Soren) apse eee ga eg 
22 86 45 22 22 9 13 ra Te \dea eS ae 
22 36 45 22 22 9 18 7 f Vetheuecmee 
25 40 50 25 25 10 15 SF lScchenu es 15 
ie ae 16, [less et ce OB ea bap Be Bala es ote gee eae 
Gis). ob2 ae he Se 32 16 16 5 B Meiccsoitsgy 6 12 


soils in the order that they appear in the name, unless the height 


is the same for both soils; then only one heizht is given. 
4 Tetonka soil requires surface drainage. 


5 Requires surface drainage. 


6 The first figure is the height for Borup soils, the second for 


Perella soils. 


The height on Colvin soils is the average of the two. 
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Management of Soils for Wildlife 


Wildlife habitats can be developed on large or small 
tracts of idle land, in corners of fields, in fence rows, along 
roadsides, and in wet lands. Hundreds of such areas exist 
in. Sargent County, and many of them have been 
developed. 

Records of the Soil Conservation Service show that, as 
of June 30, 1960, farmers and ranchers had improved the 
food and cover for wildlife on 2,948 acres in the county. 
Further improvement is needed on about 7,300 acres. 

In Sargent County, the ditterent kinds of wildlife vary 
in population according to capacity of the land to au: 
port them, This capacity, in tum, depends on how the 
land is used and on the quality, quantity, and distribu- 
tion of land suitable for wildlife habitats. Changes in land 
use affect the capacity of land to support different kinds 
of wildlife. For example, large numbers of sharp-tailed 
and pimnated grouse were present in Sargent County when 
grassland was plentiful, but as more Jand was cultivated 
and grassland decreased, the grouse population decreased. 
This change in land use, on the other hand, favored the 
pheasant. The capacity to support pheasant increased 
rapidly, and the pheasant population flourished. 


Kinds and distribution of wildlife 

The kinds of wildlife in Sargent County, their popula- 
tion, and the general aveas in which they occur are dis- 
cussed in the following paragraphs. The soil associations 
referred to can be located on the general soil map at the 
back of this report. 

Pheasant.—The pheasant, an introduced species, is the 
most abundant game bird in the uplands of Sargent, 
County. It generally lives in grain fields, pastures, and 
undrained wet lands. The pheasant is most abundant im 
the Forman-Aastad soil association, which covers more 
than one-half of the county, and is least abundant in the 
Valentine soil association. 

Hungarian partridge—TVhis small game bird was also 
intvoduced, and now abounds throughout most of the 
county. It thrives in cultivated areas in a habitat similar 
to that of the common pheasant. 

Grouse—Sharp-tailed and prairie chicken grouse are 
velatively scarce, because grassland is their preferred hab- 
itat, and only about 17 percent of the county is grassland. 
The prairie chicken grouse requires a range of lightly used, 
tall grasses. The grouse is.most abundant in areas where 
the native grasses are used for pasture rather than for hay. 
Such areas ave in the Valentine, the Barnes-Svea, the Val- 
entine-Hecla, and the Forman-Buse soil associations. 
The number of grouse can be increased by setting aside a 
pattern of small ungrazed, unmowed ‘tracts of grass and 
by controlling grazing on grassland that is not set aside. 

Waterfowl—Generally, the large aveas of water in the 
county are used by waterfowl during migration, and the 
smaller wet lands are used during the breeding season. 
Most of the waterfowl] habitats are in the Forman-Aastad 
soil association, but some are in other soil associations, 
principally the Barnes-Svea and the Gardena-Spottswood- 
Wessington. Parnell silty clay loam, which occurs in a 
number of soil associations, is the most common soil in 
the wet lands preferred by. waterfowl] during the breeding 
season. 


Small birds and mammals—Windbreaks and wooded 
lowlands, especially those that are protected from fire and 
grazing, provide desirable habitats for mourning doves 
and. song birds and for cottontails and tree squirrels. 

Pur bearers—Mink, muskrat, and other fur bearers of 
commercial value are fairly common in most of the county. 
Mink and muskrat ave well adapted to areas that are in- 
tensively cultivated. Their population and range are 
limited, however, by lack of a permanent water supply 
and, especially in the northern half of the county, by water 
levels that vary extremely in consecutive years. These 
animals would increase markedly if farm ponds were im- 
proved and potholes deepened. 

Big game.—Although white-tailed deer have been scarce, 
they are steadily increasing throughout most of the county. 
These animals prefer wooded Jowlands that have an oc- 
casional pothole or pond and are near pasture or cultivated 
fields. Field windbreaks ave also suitable, for they serve 
as travel Janes, escape cover, and fawning areas. In addi- 
tion, the twigs and lower branches provide food. Al- 
though deer preter a wooded habitat, they sometimes live 
in fields of sweetclover or other heavy herbaceous cover. 

Fish.—Sargent County has seven fishing lakes: White, 
Silver, Tewaukon, Cutlers Marsh, Cloud, Sprague, and 
Mann. The first five provide the best fishing. Even 
these do not have a good stock of fish, but the State Game 
and Fish Department, is considering the improvement. of 
fishing in them. Fish are in the Wild Rice River season- 
ally, but only in small numbers. A few farmers and 
ranchers have put fish in stockwater ponds with some suc- 
cess. If more ponds were stocked, more fishing would be 
available. But it is probably not’ advisable to stock shal- 
low ponds or ponds that have a heavy growth of weeds, 
because these ponds are likely to lose many fish in winter. 


Improvement of wildlife areas 


Improving wildlife on farmland begins with conserving 
soil and water. Not only is soil.and water conserved by 
planting windbreaks, constructing ponds, mulching stub- 
ble, and properly managing pasture and range, but also 
food and cover are provided for the kinds of wildlife that 
farmers want. 

A farm plan should have special provisions for wild- 
life. Although the last three practices listed below are 
expensive, a farmer or rancher will increase wildlife if. 
he does these things— 


1. Protects wildlife areas from burning and grazing. 

2, Delays mowing and spraying grass and annual 
weeds along-fence rows and roadsides until after 
July 15. 

3. Disks odd corners and isolated small areas in 
spring to encourage the growth of grasses and 
annual weeds for wildlife food and cover. (One 
of the most simple and productive methods of im- 

proving wildlife habitats.) 

4. Piles rocks, old hay and straw, and brush near 
permanent water areas to provide denning sites 
for furbearers. 

5. Plants trees, shrubs, or herbaceous crops for wild- 
life food and cover. 

6. Constructs level ditches in temporary or semi- 
permanent wet lands to create a permanent water 
area for waterfowl], furbearers, and other wildlife. 
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7. Constructs shallow ponds and reservoirs that have. 


water-level controls to provide breeding places for 
waterfowl and denning sites for other wildlife. 


Use of Soils for Engineering 


This section describes briefly two engineering systems 
for classifying soils, gives soil test data and interpreta- 
tions, and discusses engineering uses of some soils, Most 
of the information is in tables 7, 8,9, and 10. In table 7 
are test data for 14 soils from which samples were taken. 
Table 8 describes the soils in Sargent County and gives 
estimates of their physical and chemical properties. Table 
9 is an interpretation of the suitability of the soils for en- 
gineering purposes, ‘Table 10 gives the location of borrow 
pits and estimates of the kind and amount of material 
available. 

Other information useful to engineers can be found in 
the sections “Descriptions of Soils,” “Formation and 
Classification of Soils,” and “General Soil Map.” The 
location and distribution of the soils in the county are 
shown on the soil map in the back of this report. 

Technical terms used in this section, as well as in the 
rest of the report, are used in their agricultural sense, and 
are so defined in the Glossary. For some terms—for ex- 
ample, clay, silt, sand, granular, and aggregate—the agri- 
cultural meaning differs from that generally understood 
by engineers. 


Engineering applications 


Engineers can use the information in this report to: 


1. Make studies of soil and land use that will aid in 
selecting and. developing industrial, business, res- 
idential, and recreational sites. 

Estimate ranoff and erosion characteristics of 
soils in planning farm drainage works, ponds, 
dams, irrigation systems, and other soil and water 
conservation structures. 

Make preliminary evaluations of soils and ground 
conditions that will aid in selecting locations for 

highways, airports, and pipelines, and in plan- 

ning detailed examinations of soil at the selected 
locations. 

4, Locate sources of gravel and other construction. 

materials, 

Observe performance of engineering structures on 

soil types and develop information that will be 

useful in designing and maintaining the struc- 
tures. 

6. Route cross-country movement of vehicles and 
construction equipment according to the suit- 
ability of the soils. 

7. Add to information obtained from other sources 
for the purpose of making maps and reports that 
can be readily used by engineers. 


bo 


oo 


or 


This report does not eliminate the need for on-site 
sampling and testing of soils for the design and construc- 
tion of specific engineering works. The interpretations 
im this report should be used primarily in planning more 
detailed field inwestigations to determine the condition of 
soit material at the proposed site. 


Engineering classification systems 


Two engineering systems are in general use for classify- 
ing soils. Most highway engineers prefer the system ap- 
proved by the American Association of State Highway 
Officials (AASHO) (/).t The other system, established 
by the Corps of Engineers, is the Unified System (9). 

AASHO system—The AASHO classification of the 
soils tested in Sargent County is indicated in the second 
to last column of table 7. This system classifies soil 
materials in seven principal groups. The groups range 
from A-1, which ave gravelly soils of high-bearing ca- 
pacity, to A-7, which are clay soils of low strength and 
low-bearing capacity when wet. Within each group, the 
relative engineering value of the materials is shown by an 
index number in parentheses following the soil group 
symbol, The index numbers range from 0 for the best 
material to 20 for the poorest. 

Unified system.—Many engineers prefer to use the Uni- 
fied soil classification system established by the Water- 
ways Experiment Station, Corps of Engineers. ‘The 
Unified classification of soils tested in Sargent County 
is shown in the last column of table 7. In this system, 
coarse-grained soil materials are grouped into eight 
classes: GW, GP, GM, GC, SW, SP, SM, and SC. Fine- 
grained soil materials ave grouped into six classes: MIL, 
CL, OL, MH, CF, and OH. Highly organic soils are in 
only one class designated as Pt. Soil materials can be ap- 
proximately classified in the field. Mechanical analyses 
are used, however, for exact classification of the GW, GP, 
SW, and SP soils; and mechanical analyses, liquid limit, 
and plasticity index ave used for classifying GM, GC, SM, 
and SC soils and for all the fine-grained soils. The fine- 
grained soils are classified, and the secondary component 
of silty and clayey sands and gravels is identified, by a 
plasticity charé on which the liquid limit and plasticity 
index are plotted. 


Soil test data 


To help evaluate the soils of Sargent County for engi- 
neering purposes, the U.S. Bureau of Public Roads tested 
samples from 14: different, soils, as shown in table 7, Of 
the soils tested, Aastad loam, Forman loam, and Hecla 
fine sandy loam amount to about 60 percent of the county 
arex, Although there are only small areas of Fargo clay 
and Exline clay loam, these soils were tested because they 
may be difficult to handle in engineering construction. 
Parnell silty clay loam, which occurs in many depressions, 
was tested for the same reason. 

The classifications in the last two columns of table 7 are 
based on the data obtained from mechanical analyses and 
tests to determine liquid limits and plastic limits. The 
mechanical analyses were mace according to the proce- 
dure described in American Association of State Highway 
Officials, Designation T-88, which combines sieve and 
hydrometer methods. The results by this procedure fre- 
quently differ somewhat from results obtained by the soil 
survey procedure of the Soil Conservation Service. The 
mechanical analyses in table 7 are not suitable for naming 
the textural classes of the soils. 

The tests for plastic limit and liquid limit measure the 
effect of water on the consistency of the soil material. As 


‘Italic numbers in parentheses refer to Literature Cited, p. 96. 
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moisture is added to a very dry, clayey soil, the material 
changes from a solid to a semisolid, or plastic. If more 
water is added, the materia] changes from a plastic to a 
liquid. The moisture content at which the soil material 
passes from a solid to a plastic is the plastic limit. The 
moisture content at which the soil material passes from 
a plastic to liquid is the liquid limit. The numerical differ- 
ence between the plastic limit and the liquid limit is the 
- plasticity index. This index expresses the range of mois- 
ture content within which the soil acts as a plastic material, 

Table 7 also lists moisture density (compaction) data 
for the tested soils. Compaction, or compressing soil to 
i dense state, is desirable (1) to increase strength against 
shearing; (2) to decrease future settlement; and (3) to 
decrease permeability. 

All facts about compaction are not completely under- 
stood, but it is known that the content of water Is impor- 
tant when a soil is compacted, If water is added to a dry 
soil, the soil particles absorb the water and become coated 
with films of moisture. These films provide lubrication 
between the soil particles. If soil material with less than 
optimum moisture content is compacted at successively 
increasing moisture content, and the same compactive ef- 
fort is used, the density of the compacted material will 
increase up to a maximum. After that, the density will 
decrease as the moisture content is increased. The greatest, 
density obtained in this compaction test is called the maxi- 
mum density. The moisture content at which this density 
was obtained is called the optimum moisture. Tn earth- 
work, moisture-density data are important because, as a 
rule, the best stability is obtained if the soil is compacted 
to about the maximum density when it is at or near the 
optimum moisture content. 


Engineering descriptions of soils 


Table 8 (see p. 54) gives a brief description of the soils 
in the county and_an estimate of their physical and chem- 
ical properties. The Unified and AASHO classifications 
for those soils that were not tested were estimated by com- 
paring them with the tested sotls. For any major engt- 


neering structure, the information should be supplemented. 
by a detailed soils investigation. 

The permeability of soils relates to the downward move- 
ment of water through undisturbed soil materials. The 
range of permeability rates in table 8 are based on limited 
laboratory data. In the laboratory method used, a con- 
stant head of one-half inch of water was provided on a 
3-inch core of an undisturbed soil sample until a nearly 
constant rate of permeability was obtained. 

The available water capacity of the soils in inches of 
water per inch of soil was based primarily on laboratory 
analysis of soils of similar texture in other counties. 

The salinity ratings for the soils are based on the elec- 
trical conductivity of saturated soil extract, as expressed 
in millimhos per centimeter (mmhos/em) at 25 degrees 
centigrade. The following ranges in millimhos per centi- 
meter were used to make the ratings: Less than 2 mmhos/ 
em—none; 2 to 4 mmhos/em—slight; 4 to 8 mmhos/em— 
moderate; 8 to 16 mmhos/cm—severe; and over 16 
mmhos/em—very severe. Depending on the degree of 
salinity and the quantity of materials affected, a saline 
condition may seriously affect the piping hazard, internal 
drainage, and the workability of a soil. Also, salinity 
restricts the use of vegetation in waterways and other 
structures. 

Dispersion, in table 8, is rated as high, moderate, ov 
tow, depending on how readily the soil structure breaks 
down. or slakes because of excess moisture. A rating of 
high indicates that the soil aggregates slake readily. The 
soils that have a dow rating are resistant to dispersion. 

The ratings of shrink-swell potential are expressed as 
low, moderate, and high (in table 8). Generally, the A-7 
and CEI soils have a high shrink-swell potential whereas 
clean, structureless sands and gravels and those having 
small amounts of nonplastic to slightly plastic fines have 
a low shrink-swell potential. 


Engineering interpretations of soils 


The engineering interpretations in table 9 (see p. 64) 
are based on the test data in table 7, information im the 


Tasin 7.—Hngineering test data 


Moisture- Mechanical 
density analysis ? 
gears Percentage 
Soil name and location Parent material Roads re- | Depth Horizon Max- | Opti- Dessing:sleve 
port num- imum | mum 
her dry | mois- 
den- | ture | 3-in, | 2-+in. 
sity 
Pound 
per cubie 
Inches foot Percent 
Aastad loam_.....-------------------- Glacial till. $3 1874 7-14 101 TO ioc ot io eee 
(135 fect W. and_90 feet 8. of NUE. cor. 831875 17-28 119 13 
sec, 13, T. 131 N,, R. 56 W.) 831876 43-60 120 13 
Borup loam_...---------------------- Glacial delta sediments. §$31892 | 16-23 100 2 a en el fa Ste 
(0,2 mile E. and 80 feet 8. of NW. cor. 831893 23-36 110 167226. oslegets 
sec. 28, T. 130 N., R. 57 W.) §$31894 | 36-50 105 V7 eee aol eel, 


See footnotes at end of table. 
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rest of the report, and experience with the same soils in 
other counties. In table 9 the soils are rated on their 
suitability as sources of topsoil, and the ratings range 
from unsuitable for Artesian ponds to excellent for some 
loams. These ratings denote degrees of fertility and 
workability. The soils having large amounts of sand, 
silt, or clay are generally rated from poor to fair. Silty 
clay. soils, loamy sands, and sandy loams are vated fair to 
good, ; 

Susceptibility to frost action depends on the texture 
of the soil material, temperature, water content, drainage, 
and the depth to the water table during the freezing 
period. A soil generally is not susceptible if less than 
10 percent of the soil material passes a No. 200 sieve. Soils 
that contain a high percentage of silt and clay ave gen- 
erally more susceptible to frost action than soils that have 
a low percentage of silt and clay. 

The suitability of the soil materials for road subgrade 
and road fill depends mainly on the texture of the soil 
material and its natural water content. Highly plastic 
soil materials ave vated very poor for road subgrade and 
wery poor to fasr for voad fill, This kind of subgrade ma- 
terial is classed as A-4 to A-7 in the AASHO system. 
Sands, fine gravels, and other coarse soil materials are best 
for subgrade materials, and they are classed as A-3 (good) 
to A-1 (excellent). Insulating courses of A~1 or A-2 ma- 
terials are generally required under thin, flexible pave- 
ments in places where A-4 to A-7 materials ave used in 
the subgrade. 

Ratings for road fill material were determined on. the 
same basis as were ratings for subgrade material. A range 
in a rating denotes that the profile of the soil varies. 


Borrow pits 


‘Table 10 (see p. 74) shows the location, approximate 
quantity, and quality of all known gravel pits in the 
county. In general, the sand and gravel material found 
in Sargent County is limited in quantity and quality. It 
is unsuitable for concrete ageregate because of the high 
content of shale, soft, rock, and clay. The material from 


for soil samples from profiles of 14 soils 


some of the pits has been mixed with local soil material 
to produce a satisfactory base course for road pavements. 
Material from some pits has also been mixed with bitu- 
minous material to produce a satisfactory pavement for 
roads that do not have much traffic. 


Suitability of soils in soil associations for highway 
construction 

On the general soil map at the back of this report it is 
apparent that the Forman-Aastad and Forman-Buse soil 
associations amount to more than 50 percent of the total 
county area. The major soils in these associations have an 
AASHO classification of A-6 or A~7, and a group index 
that ranges from 7 to 10. These major soils are classified 
CL and ML-ClL in the Unified system. ‘The soils are gen- 
evally poor for road subgrades and require a base course 
of sandy or gravelly material before flexible pavement is 
laid on. them. 

The soils of the ixline-Aberdeen, the Hegne-Fargo, and 
the Overly-Fargo associations are poor to very poor for 
road suberades, These soils ave very plastic and have a 
high shrink-swell potential. If the soils ave too wet when 
pavement is laid, if will crack Jengthwise when. the soils 
dry. This cracking can be controlled to some extent by 
compacting these soils to maxinium density when their 
moisture content is slightly higher than optimum. Warp- 
ing caused by wetting and drying of the soil will be mini- 
mized if soil material having low volume change is used 
under the pavement as a blanket course. 

The soils of the Valentine-Hecla, the Hecla-Renshaw, 
and the Valentine soil associations are very good for road 
subgrade. The soils in the other soil associations ave fair 
to good ag road subgrade matertals, 

Major soil variations may occur within the depth of the 
proposed excavation, and several different soils may occur 
within short distancés of ench other, This is especially 
tre of the Forman-Aastad and the Barnes-Svea. soil as- 
socintions. The detailed soil map at the back of this re- 
port shows the location of each soil mapping unit and will 
give engineers some idea of how intermingled the soils are., 


Mechanical analysis *—Continued Classification 
Percentage passing sieve—Continued Percentage smaller than Liq- | Plas- 
uid | ticity 
; limit | index 
No. 4] No. No. | No. 200 AASHO 3 Unified 4 
14-in} l-in. | %-in. | %-in. | (4.7 10 40 (0.074 | 0.05 | 0. 02 | 0.005 | 0.002 
mim.) | (2.0 | (0.42; mm.) | mm. } mm. | mm, | mm. 
mm.) | mm.) 
oe avdaleseseolossaes 100 99 91 84 66 63 52 36 29 Al 18 
ee es |G2 Ce Viens eal 100 no 95 85 61 57 45 35 28 31 15 
100 99 97 94 91 83 74. 54 51 42 30 23 27 14 
iF 
100 97 73 (Gl |Eeose S| ste Se acceks 33 | 5 
100 99 95 85 45 24 17 29 7 
eh Pere Spears ats 100 98 83 38 18 14 32 5 
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Tasty 7.—Engineering test data) for soit 


Moisture- Mechanical 
density analysis? 
Bureau of Percentage 
Public passing sieve 
Soil name and location Parent material Roads re- | Depth Horizon Max- | Opti- 
port num- imum} mum |} 
ber dry | mois- 
den- | ture | 3-in. | 2-in. 
sity 
Pound 
per cubic. 
Fnches : foot Percent 
Exline clay loam (Exline complex) -- ~~ -- Lacustrine sediments, 531886 5-9 W3i.t-. wpe at 103 19 
(80 feet E. and 760 feet. N. of SW. cor. $31887 | 14-26 | Coa---------- 104 
sec. 4, T. 1382 N,, R. 53 W.) 831888 | 39-53 | ID,_--------- 101 
Fargoclaysecics2222-ssseseehe les ee Lacustrine clay. $31889 028, | -Apeneesececee 87 2] al Penne ee gence 
(W cor. sec. 6,1. 129 .N., R. 54 W.) 331890 8-06) | Be-scncceeees 90 260) owes sleeee se 
§31891 32-60 | Cog---------- 11 164) scnhcc 100 
Forman loam____-..-.--------+-------- Glacial till. 831879 0-8 Ajpocscsdecee 94 22 100 96 
(1,250 feet E, and 150 feet 8. of NW. $3 1880 8-14 | Be ~~ - ee 100 20s seattle tee 
cor. see. 18, T. 1380 N., R. 53 W.) $31881 17-26 | ‘Cyegis---o-s-5- 118 19 ce ciet eevee 
Hamerly silt loam (Hamerly complex).---| Glacial till. $3 1898 0-8 | Aip---------- 92 DAS | Alaa ere 
(74 feet W. and 228 feet 8. of NE. cor. $31899 8-20 | Aca---------- 98 29) ef Soh | Sok Sek 
sec. 19, T, 132 N., R. 55 W.) $31900 31-88) |[CCesecee ken 113 Ve ack pouches 
Hecla fine sand_....------------------ Eolian fine sand. $381884. 6-30 | Ay----------- 104. RM lade ck lecawes 
(0.2 mile E. of NW. cor. sec. 14, T. 129 §3 1885 30-46 | C_____----~-- 103 Lb eee eos 
N., R. 57 W.) 
Hecla fine sandy loam___.------------- Eolian sand, $31901 108 14 eeccuclsen5hs 
(200 feet N. of WM cor. sec. 3, T. 180 $31902 109 14]. .../------ 
N., R. 57 W,) $31903 109 13518 seer eat 
Hecla loamy fine sand__.--__---.-.---- Lacustrine sediments. 831882 108 15s! br oath)? ace 82 5 
(1,060 feet E. and 75 feet N. of 8% cor. $31883 108 13.| 22 sshleceeee 
sec, 32, T. 129 N., R. 57 W.) 
Lamoure silty clay loam_......-.------ Alluvium, $31895 0-7 Aye ce teckSot 87 Bi liz esa cte| acres 
(1,158 feet N. of SW. cor. sec, 25, T. $31896 | 20-27 | B,----------- 102 20:4 eeccuclente ss 
132 N., R. 53 W.) $31897 | 27-36 | Ceag--------- 114 14 Ce lores 
Parnell silty clay loam_..-------------- Lacustrine sediments. $3 1904. 10-22 | By --------- 95 24. |e cet eo) ee oa 
(480 feet FE. and 110 feet 8. of N¥4 cor. 831905 22-44. | Bosand Bys_._- 95 2 eens Ween ee, 
sec. 18, T, 180 N., R. 55 W.) 831906 | 44-50 ett sha ails 97 23 es |eze tes 
Stirum loam..-._..--------.---------- Lacustrine sediments. 831877 10-18 | By---------- 114 14. |-o2% 30 |eesees 
(970 feet W. and 123 feet 8. of EY $31878 30-46 | D,; and De. _-| 109 Vy |Next 
cor. sec. 4, T. 180 N., R. 57 W.) 
Tetonka silt loam_..-.---------------- Glacial till, 831907 6-11 | Ag -_-------- 93 24 food Sebes 
(100 feet W. and 900 feet N. of SE. 831908 11-27 | Ba and Ba__-| 103 20) foes lS Soto 
cor. sec, 15, T, 181 N., R. 56 W.) $31909 | 34-53 | Coa: and Cons 119 13/5422. 100 
Ulen fine sandy loam...--_------------ Lacustrine sediments. 831910 4-12 | Bp .--------- 115 1 2 eee Pee 
(50 feet S. of W4 cor. see, 3, T. 132 S31911 | 20-40 | C____---.---- 114 13 jie eos sees os 
N., R. 54 W.) $31912 45-60 | Cog-.-------- 120 12>) Seale ees 


i i 


analyzed by the hydrometer method and the various grain-size 
fractions are calculated on the basis of all the material, including 
In the SCS soil survey procedure, 
the fine material is analyzed by the pipette method and the materia 
coarser than 2 millimeters in diameter is excluded from calculations 
of grain-size fractions. 
are not suitable for use in naming textural classes for soils. 


1 Tests performed by the Bureau of Public Roads in accordance 
with standard procedures of the American Association of State 


Highway Officials (AASHO). 


? Mechanical analyses according to the American Association of 
State Highway Officials Designation: T 88. Results by this pro- 
cedure frequently may differ somewhat from results that would have 
been obtained by the soil survey procedure of the Soil Conservation 
In the AASHO procedure, the fine material is 


Service (SCS). 


that coarser than 2 millimeters. 


The mechanical analyses used in this table 
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3 Based on Standard Specifications for Highway Materials and 
The Classification 
of Soils and Soil-~Aggregate Mixtures: for Highway Construction 


Methods of Sampling and Testing (Pt. 1, Ed. 7): 


Purposes, AASHO Designation: M 145-49. 


4Based on the Unified Soil Classification System, Technical 


of calcium sulfate. 
* Nonplastic. 


Mechanical analysis *—Continued Classification 
Percentage passing sieve—Continued Percentage smaller than Liq- | Plas- 
& Scene uid | ticity 
limit {| index 
‘ No. 4] No. No. | No. 200; 0.05 | 0.02 | 6.005 | 0.002 AASHO 3 Unified 4 
1}4-in.] 1-in. | 34-in. | 3-in. | (4.7 10 40 (0.074 | mm. | mm. | mm. | mm. 
mm (2.0 | (0.42 | mm.) 
min.) | mm.) 
feta a aie aa 
Fee ne Pa peee eegceane beets ee a Ree Peed | aes 100 72 65 52 38 31 40 20 | A-6(11)--------} CL. 
Sara tol |e al hte alee Scat 100 82 81 76 63 49 52 30 | A~7-6(18)____--] CH. 
Legiuet hee se te Ae dulge aoe lemons 100 8 7 6 5 5 (6) (6) | A-3(0)---..----] SP-SM 
Seetetleerasc|Geivedesecudlecusas 100 98 91 89 76 60 48 57 23 | A-7-5(17)-.---.| MH. 
Bic gcc |pueeee awe se se oleae se 100 98 90 86 78 65 55 58 30 | A-7-6(20)..----| CH. 

99 98 98 97 95 93 86 72 69 57 44 34 40 21 | A-6(12)--.----- CL. 

96 95 95 95 95 93 88 69 65 54 36 28 44 17 |} A-7-6(10)_-.--- ML-CL 
Wad ieee do 100 99 98 97 90 70 65 52 39 32 41 17 | A-7-6(10).--..-| MI-CI, 
ea mere 100 99 97 94 86 67 62 50 37 28 33 17 | A-6(9).--------] CL. 

94 80 76 60 43 35 49 19 | A-7-5(43)--.--- ML. 

97 83 79 66 51 43 50 18 | A-7-5(13)------ ML. 

88 67 (O): |bewendlaeee dieses 33 15 | A-6(8)_-------- CL. 

100 17 10 9 (f 5 (°) (®) | A-2-4(0)___---- SM. 
100 14 7 5 5 3 (*) (°) | A-2-4(0)---.--- SM. 

BoC Serc| Se aees | sees see Sot cl eee 100 26 19 14 i 8 (8) (*) | A-2-4(0) 
Sete sew bele See eee agente etd 100 25 16 12 10 9 (6) (8) | A-2-4(0) 
teacte le iczeleseeed ocoeas|eteseS|sacee5 100 22 16 13 ll 9 (6) (s) | A-2-4(0)_- 
mee selle idole oe eel ete le lag <iate 100 37 23 12 9 7 (8) (8) | A-4(0)_--..---- 
Susrethheshe clea tiee| Beco baeteeleehoc a. 100 29 20 11 9 8 (8) (6) | A-2-4(0) 
wie mein Oe we tesa a Gl ERR Pele it 100 73 68 55 40 33 56 26 | A-7-5(17)..----| MH-CH 
beercescesvilemistt| ses eclescaec| esse 100 79 73 57 45 38 41 20 | A-7-6(12)__--..]| CL. 
io cue eos loge see eee peekiees 100 98 66 58 41 32 27 28 12 | A-6(7)__...----| CL. 
eeehoe ete Scoehsl aceon se 2 Sea 100 99 95 93 81 60 49 53 27 | A-7-6(17).-..--] CH. 
Sarceuleencculee ss s|\ooecws|eeeees 100 99 95 93 79 61 50 54 30 | A-7-6(19)__..--] CH. 
tame (Soueeelt Busan [sec eel eet 100 99 94 91 78 56 44 52 28 | A-7-6(18)_..-..| CH. 
Bree ere eteee eee rere ee | eeeeeenceey Laan Sere] bole areas 100 51 43 34 30 26 26 10 | A-4(3)__._-..--] CL. 
sod eee poke Eee be 2uGe|Sebcaseadees 100 34 20 13 10 8 (8) (6) A-2~4(0)___-...]| SM. 
outers |socens 100 99 99 97 93 78 73 58 39 30 42 15 | A-7-6(10)_.----| ML-CL 
Sacttaleciac| stone 100 99 93 87 65 62 50 40 35 42 22 | A-7-6(11)__..--} CL. 

99 98 97 95 93 88 81 62 59 44 33 26 32 17 | A-6(8)___.----- CL. 
medbeu|llco-cleenceleocele|sesece 100 98 29 23 16 12 ll: () (8) A-2-4(0).......] SM. 
ieencdla siete ectces|sseet-losecac 100 97 23 17 13 11 11 (°) (8) A-2-4(0)_...---] SM. 
We Dept lire te Reh a ott rae sels 100 97 52 45 40 31 26 24 10 | A-4(3)_....----] CL. 


Memorandum No. 3-357, v. 1, Waterways Experiment Station, 
Corps of Engineers, March 1953. 
5 Hydrometer test could not be performed because of the presence 
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Tanre 8.—Brief description of soils and their 


{Absence of data 


———_——  —sn—XanXw—nsqx—m—"orr 


. Classification 
Depth 
Map Soil name Site and soil description of 
symbol profile 
USDA 
Inches 

Aa Aastad clay loam. Nearly level, moderately fine textured soil in 0 to 60 | Clay loam._.--.-2- 88. 
glacial till; 3 feet to seasonally high water table. 

Ab Aastad loam, Deep, dark, nearly level, medium-textured soil in 0 to GO | Loam__-_. 2-222 
glacial till; 3 feet to seasonally high water table. 

Ac Aastad-Cresbard loams. Deep, dark, nearly level, medium-textured soil in Oto 14 | Loam_.__--.22 222. 
glacial till; 3 fect to seasonally high water table. 14 to 60 | Clay loam and clay__.___ 
About 40 percent of the mapping unit is Cres- 
bard loam, which has a medium-textured surface 
layer and a fine-textured, slowly permeable sub- 
soil; 214 fect to seasonally high water table. 

Ad Aberdeen silt loam. Nearly level, medium-textured soil that formed in 0 to 8 Silt loam.-.---2 2. 
glacial lake basins over moderately fine textured, 8 to 60 | Clay and clay loam_____- 
water-deposited material and has a slowly per- 
meable subsoil; 3 feet to seasonally high water 
table. 

Ae | Aberdeen-Exline silty clay loams. | Like Aberdeen silt loam, but underlain by sandy 0 to 5 Silty clay loam_._--.____ 
matcrials at a depth of 24 to 48 inches; 214 fect 5 to 24 | Clay... 2-2-2 
to seasonally high water table. or 48 

24 or 48 | Fine sand and silt loam _-_ 
to 60 

Am Artesian ponds. Depressions that cateh overflow from artesian | Variable |........---_---------__- 
wells; variable depth to seasonally high water 
table. 

An Arveson fine sandy loam, Dark, moderately fine textured, moderately wet 0 to 18) Fine sandy loam__...__- 
soil in depressions of glacial lake plains; 1)4 feet 18 to 60 | Loamy fine sand and fine 
to seasonally high water table. sand, 

BbC Barnes-Buse loams, rolling. Medium-textured soils in glacial till that has kame 0 to 60 | Loam... -- 22-2 ee 

BbC2 Barnes-Buse loams, rolling, and kettle topography and slopes of 3 to 9 per- 

eroded, : cent; 4 feet to seasonally high water table. 

Bc Barnes-Buse stony loams. Soils that have enough stones to prevent cultiva- OGO GO) Plea peeved soe anieen eae 
tion but are otherwise similar to Barnes-Buse 
stony loams; 4 feet to seasonally high water 
table. 

BdB Barnes-Svea loams, undulating. Deep, dark, medium-textured soils in glacial till; 0 to 60 | Loam.._.----2--2-.------ 

BdB2 Barnes-Svea loams, undulating, 4 feet to seasonally high water table. 

eroded. 

Bf Beardon silty clay loam. Moderutely fine textured, calcarcous soil in water- 0 to 60 | Silty clay loam_.._-_2__- 
deposited materials; 2}4 feet to seasonally high 
water table. 

Bk Beardon-Tetonka silt, loams. Medium to moderately fine textured soils in water- 0 to 60 | Silt loam and silty clay 
deposited materials; 24 feet to seasonally high loam, 
water table. 

Br Borup, Colvin, and Perella soils.| Medium-textured soils in depressions of glacial Oto 60 | Silt loam__._-.-.---22--. 
lake basins; 1 foot to seasonally high water 
table. 

BvD Buse-Barnes  loams, strongly | Medium-textured soils in glacial till that has slopes 0 to 60 | Loam____-.-.-.-2- 2 --- 

rolling. of 0 to 25 percent; 4 feet to seasonally high 
water table. 

ByvD2 Buse-Barnes  loams, strongly | Eroded soils that are otherwise like Buse-Barnes 0 to 60 | Loam____.-.---- 2-2 

rolling, eroded, loams, strongly rolling. 


See footnotes at end of table. 
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i 


Classification—Con- 


Percentage passing 


tinued Available 
7 —_ Permeability water Salinity Dispersion 
capacity 
Unified AASHO No. 4 No. 10 No. 200 
sieve sieve sieve 

Inches per hour | Inches per inch 
Clescwee one A-6 97 | 90 to 95 65 to 85 2 to 5.0 0.166 | None __--.-.---- Low. ------ 
1 ©) Uae eee A-6 97 | 85 to 95 55 to 75 | 0.2 to 5.0 0. 166 | None___---_.-.-- Low-_---..-- 
Clis.c2c2222 A- 97 | 85 to 95 60 to 80 | 0.8 to 5.0 0.166 | None....-------- Low..----- 
CHe os tase A-7 97 | 80to90 | 60to 70] 0.2 to 5.0 0. 166 | Moderate.-...---- Moderate -- 
CL_--..----| A-6 100 100 |} 70to 80/ 0.8t02.5 0.166 | None. ---------- Low.-.~---- 
CHe st sit A-7 100 100} 75to90 | 0.0t00.2 0. 183 | Moderate to High_....-- 

severe. 
Cliecwse ose A-t 100 100 |} 70to 85} 0.8t02.5 0.166 | None..----.----- Low. _----- 
CH 2 ecces A-7 100 100 | 80to 95] 00t0 0.2 0. 183 | Moderate to High..-._-- 
severe. 
Bila ses ecee A-2 100 100 | 20 to 30 2.5 to 5-++ 0. 066 | None 
Chis de) A-6 100 100 | 50to 80} 0.8t02.5 0. 166 | None 
ee ae Er ey Fee ae ee (nea eee eee (Ae es eee Pm ee PRTC Coe ee ese ane Severe 

SM.--_---- A-2 100 100 | 25te 40} 2.510 5.0 G. 141 | Moderate_.-__..-- Low.......- 
SMiss-2 2.4 A-2 100 100 15 to 25 5+ 0.100 | Slight..--..------ LOW eee 
Cheese case A-6 95 |} 80 to 90 55 to 75 0, 2 to 5. 0 0.166 | None._---------- Low. _.-.-- 
CL. esscca A-6 96 85 to 95 6040-70) /octeuseedec| sete te nce None._---------- Low. ..---- 
Cheeacste A-6 100 100 75 to 90 0.2 to 25 0.183 | Modcrate_...--.-- Low. ..---- 
Clisebas2ee A-6 100 100 75t090| 0.2 to 2.5 0. 183 | Moderate._.-_---- Low___---- 
ML_.------ A~4 100 100 | 65to0 85) 0.8 t02.5 0. 166 ; Moderate___..-.-- Low. ..---- 
Cle Sos A-6 90 to 95 75 to 85 55 to 70 0. 8 to 5.0 0.166 | None_-___------- Low_-_---- 
Chass sh4, A-6 90 t095 | 85t090;) 60to80|] 0.8to 5.0 0, 166 | None.-_.-------- Low.._---- 


Shrink-swell 
potential 


Moderate. 
Moderate. 


Moderate. 
High. 


Moderate. 
High. 


Moderate. 
High, 


Low. 
Moderate. 


Variable. 


Low. 


Low. 


Moderate. 


Moderate. 


Moderate. 


Moderate. 


Moderate. 


Moderate. 


Moderate. 
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Map Soil name 

symbol 

Cp Colvin and Perella soils, saline. 

Dc Dimmick clay. 

Dm Dimmick clay, basins. 

Dv Divide loam. 

EcA Eckman silt loam, nearly level. 

EcB Eckman silt, loam, undulating. 

EmB Eckman and Maddock loams, 
undulating. 

EmC Eckman and Maddock loams, 
rolling. 

Ex Eexline complex, 

Fc Fargo clay. 

FoB Forman-Aastad loams, undulat- 
ing. 

FoB2 Forman-Aastad loams, undulat- 
ing, eroded. 

Fs Forman-Aastad stony loams. 

Fv Forman-Buse loams, rolling. 

FyC2 Forman-Buse oams, rolling, 
eroded. 

Fw Fresh water marsh. 

Ga Gannett loamy fine sand. 

GgA Gardena-Glyndon loams, sandy 
substratum, nearly level. 

GmA Gardena-Glyndon — silt loams, 
nearly level. 

GoA Glyndon loam, sandy sub- 


stratum, nearly level. 


See footnotes at end of table. 


SOIL SURVEY SERIES 1958, NO. 28 


Tantx 8.—Brief description of soils and their 


Site and soil description 


Deep, moderately wet, calcareous soils that are in 
depressions of the glacial lake plain and may be 
underlain by sand at depths greater than 3 feet; 
144 feet to seasonally high water table. 


Deep, dark, fine-textured soil in depressions of 
glacial Jake plains; 1} feet to seasonally high 
water table. 


Wet soil that is similar to Dimmick clay but is 
limy and ponded occasionally. 


Moderately deep, medium-textured, slightly wet 
soil over sand and gravel; 244 feet to seasonally 
high water table. 


Medium-textured soils in medium-textured, 
water-deposited materials of glacial lake basins; 
0 to 6 percent slopes; 4 feet to seasonally high 
water table. 


Soils similar to Eckman silt loam but underlain by 
sandy material at a depth of 20 to 40 inches; 5 
feet to seasonally high water table. 


Very nearly level, moderately fine and fine 
textured soils with a heavy, very slowly per- 
meable subsoil; 2 feet to seasonally high water 
table; limy, sandy, and clayey layers at a depth 
of 2 to 5 feet. 


Deep, dark, fine-textured soil in water-deposited 
clay; 3 feet to seasonally high water table. 


Deep, medium and moderately fine textured soils 
in glacial till; 3 feet to seasonally high water 
table, except in Forman-Aastad stony loams, 
which have a seasonally high water table at a 
depth of 4 feet. 


Deep, dark, medium-textured soils in glacial till 
that has kame and kettle topography; 4 feet to 
seasonally high water table. 


Depressions in the glacial lake plain that contain 
water most of the time. 


Coarse-textured soil in depressions of sandy 
material; 1 foot to seasonally high water table. 


Deep, dark, medium-textured soils in silty glacial 
lake material; sandy substratum at about 20 
inches; 5 feet to seasonally high water table. 


Deep, dark, nearly level, medium-textured soils in 
silty glacial lake material; 3 feet to seasonally 
high water table. 


Deep, calcareous soil, in water-deposited material 
that overlies a sandy substratum; 2}4 feet to 
seasonally high water table. 


(Absence of data 


Classification 
Depth 
of niceties 
profile 
USDA 
Inches c 
0 to 12 | Silty clay loam..-_--22-- 
12 to 60 | Clay loam____----------- 
0 to 60 | Clay...---------------- 
0 to 60 | Clay_._---------------- 
0 to 20 | Loam__._-_--_--------- 
20 to 60 | Gravelly coarse sand___-- 
0 to 40 | Silt loam____----------- 
40 to 60 | Silt loam____----------- 
0 to 80 | Loam__._-------------- 
30 to 60 | Fine sandy loam and 
loamy fine sand. 
0 tod Clay and clay loam_._--- 
5 to 60 NAY eo. Cina abled Kalen 
0 to 8 Clayes 2 cece Messe ee 
8 to 60 | Clay..---.------------- 
040 60 4 Lei esee un ee cece e wees 
0 to 60 | Loam__._--_----------- 
0 to 60 | Loamy fine sand and fine 
sand. 
0t620 | Loam-nssscasceseensn ee 
20 to 60 | Loamy fine sand and fine 
sand, 
0 to 60 | Silt loam.__------------ 
0 to 20 | Loam.....------ vondeege 
20 to 60 | Loamy fine sand and fine 


sand. 
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Percentage passing 


tinued Available 
oe Permeability} water Salinity Dispersion |Shrink-swell 
capacity potential 
Unified AASHO No. 4 No. 10 No. 200 
sieve sieve sieve 
: Inches per hour | Inches per inch 
ML-CL.__.| A-7 100 100 | 75 to 95 8 to 5.0 0.166 | Moderate___..--..] Low. ---- Moderate. 
Clear! A-6 100 100 70 t0 90 | 0.2 to 5.0 0. 166 | Severe. ---------- Moderate_.-| Moderate. 
CHezscees2 A-7 100 100 | 85to95]) 0.2to 5.0 0. 183 | None..---__.---- Low. ..---- High. 
CHE ek A-7 100 100 | 90t095 | 0.2%05.0 0. 183 | Slight..--.------- Low._.---- High. 
Ce ote eet A-4, A-6 99 | 65 to 85} 50 to 65 2.0 0.166 | Slight..-.-------- Low. ------ Moderate. 
SM___----- A-1, A-2 | 70t0 85] 455 to 65 5 todd |ovcoec eee 0. 041 | None_-.-.--------] Low_.,---- Low. 
Chitsscaxce A-4 100 100 65 to 80 0.2 to 0.5 0. 166 | None._--_.------ Low._.---- Low. 
ML-CL-. ___| A-4 100 100 | 80+090| 0.2t0 0.5 0.166 | None_._-.------- Low...---- Low. 
VOlbes ces A-4 100 100 | 65 to 80] 0.8 to 5.0 0. 166 Low__.---- Low. 
SM____---- A-2 100 100 20 to 30 2.5 to 5. 0 0, 083 | Low__.-.-- Low. 
Cheese 28e4 A-6 100 100 | 80t090 | 0.2to25 0.166 | None__-..------- Low. .----- High. 
CHes ccs 528 A-7 100 100 | 851095 | O.0to 0.2 0. 150 | None__---------- High.__---- High. 
MH..._---- A-7 100 100 | 85t095! 0.2%05.0 0.150 | None._-..------- Low. ..---- High. 
CH. ___---- A-7 100 100 | 85to 95 | 0.04002 0.183 | None.---~------- Low_._---- High. 
CL___-----| A-7 96 80 to 90 55 to 70 0. 2 to 5.0 0.166 | None____--_-.---- Low. ..---- Moderate. 
Chsz.s 252 A-6 96 | 80to 90] 60t075|] 02%0 5.0 0.166 | None_.---------- Low. ..---- Low. 
SMene lass A-2 100 100 15 to 30 5+ 0. 083 | None..---------- Low. ..---- Low. 
CLiscsnccss A-6 100 100 | 60t0 80} 08 to 5.0 0.150 | None__---------- Low_..---- Low. 
SM__------ A-2 100 100 | 20 to 35 5-+ 0.100 | None__._-------- Low_.----- Low. 
MI-CL_..-| A-6 100 100 | 65to 85! 0.2050 0. 166 | None____--.-.--- Low...---- Low. 
CL.____---- A-6 100 100 | 60 to 80] 0.8%05.0 0.150 | None._._-.------ Low.-.---- Low. 
SMecuucsee A-2 100 100 | 20 to 30 5 0.100 | None..---------- Low. -_---- Low. 


58 


Map 
symbol 


GsA 


Hb 


Hf 


Hh 


Hkx 


HIAx 


HIBx 


HmA 


HnAx 


HoA 


Hfa 


La 


Lf 


SOIL SURVEY SERIES 1958, NO, 28 


Taste 8.—Brief description of soils and their 


{Absence of data 


Glyndon silt loam, nearly level. 


Hamar fine sandy loam, 


Hamerly complex. 


Hamerly-Aastad loams. 


Hamerly-Svea loams. 


Heela fine sand. 


Hecla fine sandy loam, nearly 
level. 

Hecla fine sandy loam, undulat- 
ing. 


Hecla fine sandy loam, moder- 
ately shallow, nearly level. 


Hecla loamy fine sand, nearly 
level. 


Hecla loamy fine sand, moder- 
ately shallow, nearly level. 

Hecla-Maddock 
sands. 

Hegne clay. 

Heene-Fargo clays. 


Lamoure silty clay loam. 


Classification 
Depth 
Soil name Site and soil description of _ = oo: 
profile 
USDA 
Inches 

Deep, ealeareous soil in water-deposited material; Oto GO | Silt loam.-..----- 2222+. 
24 feet to seasonally high water table. 

A nonealearecous, moderately light textured, Oto 60 | Pine sandy loam. ._.2-_- 
moderately wet soil in depressions of sandy matc- 
rial; rapidly permeable subsoil and substratum ; 

134 feet to seasonally high water table. 

Moderately fine textured, calcareous soils in 0 to 60 | Loam and clay loam. -- -- 
glacial till; 24 fect to seasonally high water table. 

A complex of Hamerly and Aastad loams. See j___--..---|-------------------- £23 
Hamerly complex and Aastad loam for deserip- 
tions; 3 feet to seasonally high water table. 

Deep, ealearcous soils in medium-textured glacial |_....---.-)------------------------ 
till. See data for Hamerly complex and Svea 
loam. 

Coarse-textured soil that is dark in color to a depth 0 to 12 | Loamy fine sand___..--- 
of 10 to 20 inches and is underlain by light- 12 to 60 | Fine sand____--..__.---- 
colored fine sand; 5 feet to seasonally high water 
table. 

Dark, moderately coarse textured soils that have 0 to 20 | Fine sandy loam___.---- 
coarse-textured subsoil and substratum; 5 feet 20 to 60 | Loamy fine sand and 
to seasonally high water table. fine sand. 

Moderately coarse textured and coarse textured 0 to 80 | Fine sandy loam and 
soil, underlain by medium to fine-textured water- loamy fine sand. 
deposited material; 4 to 5 feet to seasonally high 30 to GO | Silty clay loam_.-_.----- 
water table. 

Coarse-textured soil in water-deposited sands 0 to GO | Loamy fine sand... .--.- 
that may have been reworked by wind. Se- 
verely eroded areas have a choppy relief of gen- 
erally less than 5 feet; 5 fect to seasonally high 
water table. 

Coarse-textured soil, underlain by silty material at 0 to 30 | Loamy fine sand__-.---- 
144 to 4 feet; 4 to 5 feet to seasonally high water 30 to 60 | Loam_____---.--.------ 
table. 

loamy fine | Deep, very sandy soils on slopes of 3 to 9 percent; 0 to 60 | Loamy fine sand__.----- 
4 to 5 fect to seasonally high water table. 

Deep, fine-textured, caleareous soil in water-de- 0 to 60 | Clay...-..----.-------.- 
posited clay on the very nearly level glacial lake 
plain; 2 feet to seasonally high water table. 

Complex of Hegne clay and Fargo clay. See those |_.._.-_---]------------------------ 
soils for descriptions. 

Deep, moderately wet soil on bottom land; generally 0 to 60 | Silty clay loam___.------ 
calcareous at or near surface; may be saline in 
some places; 144 feet to seasonally high water 
table. 

Deep, dark, very nearly level soils on bottom land_ 0 to 60 | Silt loam and silty clay 


La Prairie and Fairdale soils. 


See footnotes at end of table. 


loam. 
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Classification—Con- Percentage passing 
tinued Available ; 
Permeability; water Salinity Dispersion | Shrink-swell 
capacity potential 
Unified AASHO No. 4 No. 10 No. 200 
sieve sieve sieve 
Inches per hour | Inches per ineh ; 
MI-CL.__.} A-6 100 100 65 to 85 8 to 5.0 0.166 | None..._-------- Low -_---_- Low. 
SM_.------ A-2 100 100 20 to 35 2.5 to 5. 0 0.116 | None..o_-------- Low. _.---- Low. 
Cli ence A-6 97 | 85to95] 55to75| 0.2405. 0 0.166 | Slight...-.----.-- Low__----- Moderate. 
Sedat eeteyeew oe (blew S Stel h eI ee eee tol So sos Bes oe sa lee Mees Pan as ee I ase ie. alate 

BM oc aS A-2 100 100 25 to 40 Deb 0.083 | None___._______- Low___.-.- Low. 
SMewcsesie A-2 100 100 15 to 25 5+ 0.058 | None.__.-------- Low___---- Low. 
SMe osshe A-2 100 100 | 25to 40 | 2.5 to 5+ 0.141 | None__--____---- Low. ..---- Low. 
SM. .--.-. A-2 100 100 15 to 30 5+ 0.100 | None... -__-_---- Low. _._--- Low. 
SM__.----. A-2 100 100 | 15t0 301 2.5 to 5.0 0.125 | None_-_-____--- _| Low. .---- Low. 
Chin 2s2e2e2 A-6 100 100 75 to 90 | 0.2 to 5.0 0.166 | None....2--.---- Moderate_._| Moderate. 
SM__._..-. A-2 100 100 | 15 to 30 5+ 0.100 | None... 22.22 ee Low... ...-- Low. 
SM. seen sce A-2 100 100 15 to 30 B+ 0.100 | None... .-- ++ Low... -_-- Low. 
Chicas ese A-6 98 95 | 60 to 80 | 0.2 to 5.0 0.166 | None... --.____-- Low.._-.-- Low. 
SM_______. A-2 100 100 15 to 30 5b 0.088 | None_.__-___..--] Low_._._-- Low. 
CH ace, A-7 100 100 | 80to95 | 0.2050 0.183 | None.._--..-_--- Low__..--- High. 
Clie ence, A-7 100 100 | 70to 85] 0.2t0 5.0 0.183 | None to slight..._-| Low. _...-- Moderate. 
Chee tek A-7 100 100 70 to 90 0. 2 to 5.0 0.166 | None... .--2.---- Low. .._-.- Moderate. 
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SOIL SURVEY SERIES 1958, NO. 28 


Tante 8.—Brie/ description of soils and their 


Map 
symbol 


Lp 


MdBx 


MdC 


Pe 


Ro 


SpA 


St 


{Absence of data 


La Prairie silt loam. 


lating. 


ing. 


ing. 


rolling. 


nearly level. 


Parnell soils. 


Rauville soils. 


nearly level. 


Classification 
Depth 
Soil name Site and soil description of 
profile 
USDA 
Inches 

Deep, dark, very nearly level soil on bottom land; 0 to 60 | Silt loam__---.-2-22 22 _ 
4 feat to seasonally high water table. 0 to 60 | Silty clay loam_...-22__- 

Maddock loamy, fine sand, undu- | Fine-textured soil, on 3 to 6 percent slopes, that is 0 to 12 | Loamy fine sand and 
underlain by glacial till at a depth of 12 to 28 or 48 fine sand. 
inches; 8 to 5 feet to seasonally high water table. 12 or 48 | Clay loam._------.----- 

to 60 

Maddock loamy fine sand, roll- | Fine-textured soil, on 6 to 15 percent slopes, that 0 to 18 | Loamy fine sand and 
is underlain by glacial till at a depth of 18 inches; or 60 fine sand. 

4 to 5 feet to seasonally high water table. 18 to 60 | Clay loam______.-..__.- 
Maddock fine sandy loam, mod- | Moderately fine textured soils, on 0 to 6 percent 0 to 20 | Fine sandy loam.._____- 
erately shallow, nearly level. slopes, that are underlain by glacial till at a or 40 

Maddock fine sandy loam, mod- depth of about 20 inches; 4 to 5 feet toseasonally | 20 or 40 ) Clay loam__--_----__--- 
erately shallow, undulating. high water table. to 60 

Maddock fine sandy loam, mod- 
erately shallow, rolling. 

Overly silt loam, nearly level. Deep, dark, medium to moderately fine textured 0 to 60 } Silt loam. 2-2 o 

Overly silty clay loam, undulat- soils in water-deposited material; + feet to sea- 0 to 60 | Silty clay loam_._--___-_- 
sonally high water table. 

Overly-Aastad silt loams. Complex of Overly silt loam and Aastad loam, |__.~------|----.------------+------- 
See those soils for description. 

Overly and Barnes silt loams, | Water-deposited soils and. glacial-till soils, on 3 to Oto 60 | Silé loam. .2.-222 22-28. 
9 percent slopes, in an area between the glacial 
lake plain and the glacial till plain; 3 feet to sea- 
sonally high water table. 

Overly-Bearden silty clay loams, | Complex of Overly silty clay loam and Bearden |_.---.----|---.-------------------- 
silty clay loam. See those soils for description. 

Moderately fing textured soil in kettle holes or 0 to GO | Silty clay loam_....----- 
other depressions of the glacial till plain; ponded 
occasionally. 

Perella silty clay loam. Deep, dark, noncaleareous soil in depressions of the 0 to 30 | Silty clay loam__..-.---- 
glacial lake plain; 114 fcet to seasonally high 30 to 60 | Silty clay loam_._------- 
water table. 

Wet, poorly drained soils in calcareous, water- 0 to 30 | Silty clay loam__.---_--- 
deposited material on bottom lands. Stratified 30 to 60 | Variable...--..-..------ 
sands, silts, and clays at depth of 30 inches. 

Renshaw loam, nearly level. Moderately deep, medium-textured soils underlain 0 to 18 } Loam___. 2 eee 

Renshaw loam, undulating. by gravel and sand at depth of 16 to 36 inches; or 36 
5 feet to seasonally high water table. 18 or 36 | Gravel and sand.--..---- 

to 60 

Renshaw and Sioux soils, Shallow soils underlain by gravel less than 16 0 to 10 | Loam and sandy loam__.. 
inches from the surface; 45 feet to seasonally or 16 : 
high water table. 10 or 16 | Gravel...---.-------.-- 

to 60 

Spottswood-Wessington loams, Medium-textured soils underlain by shaly sand 0 to 24 | Loam. i... -u--- ee ee 
and gravel at depth of about 2 feet; 5 feet to | 24 to 60 | Sand and gravel.....---- 
seasonally high water table. 

Stirum and Arveson loams. Medium-textured, saline soils in low areas of the Oto 18 | Loam... ..-----...----- 
glacial lake plain, underlain by sandy material or 30 
at depth of 18 to 30 inches; generally high in 18 or 30 | Loamy fine sand and fine 
percentage of exchangenble sodium below the to 60 sand. 


Sec footnotes at end of table. 


top 6 inches; 1} feet to seasonally high water 
table. 


SARGENT COUNTY, NORTH DAKOTA 61 
estimated physical and. chemical properties —Continued 
indicated by dashed lines] 
Classification—Con- Percentage passing 
tinued Available 
Permeability water Salinity Dispersion | Shrink-swell 
capacity potential 
Unified AASHO No, 4: No. 10 No. 200 
sieve sieve sieve 
Inches per hour | Inches per inch 

Cline. euee A-6 100 100 65 to 85 0. 2 to 5. 0 0.166 | None___--.------ Low _.._-_- Low. 
Olen oe cece A-7 100 100 | 75 to90 | 0.2 to 5.0 0. 183 | None__---------- Low. __.--- Moderate. 
SM. wes lee A-2 100 100 15 to 30 5+ 0.058 | None... -_---.-- Low __.-_-- Low. 
Cle 2528 A-6 96 | 75%+090 | 55 to 70} 0.2 to2.5 0.183 | Slight..----2.---. Low. _.-.-- Moderate. 
SM___..--- A-2 100 100 15 to 80 5+ 0.058 | None_..--------- hew_2escke Low. 
Chinen 2esk A-6 96 | 75t090] 55t0 70) 02 to 2.5 0.183 | Slight_.____.----- Low-_._---- Moderate. 
SM.-2--55- A-2 100 100 | 20 to 35 2.5 to 5.0 0. 1383 | None_._-_------- Low..----- Low. 
Gli cce ck A-6 96 | 75 to 90 55 to 70 0.2 to 2.5 0. 183 | Slight..---------- Low. ------ Moderate. 
Cl_..-----| A-6 100 100 70 to 90 0.2 to 5.0 0.166 | None. --------- Low. ------ Low. 
CH __------ A-7 100 100 | 75to95 | 0.2 t05,0 0. 183 | None.-.--------- Low-_.----- High. 
Chine A-6 98 90 to 95 65 to 85 0. 2 to 5, 0 0.166 | None.__.-------- TLow_-----. Low. 
CHe 2 “253 A-7 99 97 | 90to95 | 0.2 to 25 0.183 | None__---------- Low. ------ High. 
Cis 2c 625 A-7 100 100 | 80t090 | 0.2t00.5 0.166 | None._.--------- Low. _----- | Moderate. 
CH___.---- A-7 100 100 | 80 to 90 0.2 t0 0.5 0.166 | None.__--------- Low. ..---- Modcrate. 
Chiic.o225 A-6 100 100 85 0. 2 to 5. 0 0.166 | None_..--------- Low. .----- Moderate. 
MI..----- A-4 100 100 | 60 to 80 2.5 to 5. 0 0.150 | None.----------- Low-_----- Low. 
GW, SW___| A-1 50 15 to 30 5 5+ 0.016 | None....-------- LOwWeesse se Low 
ML...----- A-4 97 97| 50t070| 2505.0 0, 150 | None...--------- Towed s2e0 Low 
GW... A-3 30 to 45 10 to 20 5 5+ 0.016 | None_..--.------ Low_-.----- Low. 
i A-4 100 100 | 50to60!] 25t05.0 0. 150 Low__.---- Low 
SW, GW._._| A-1 20 to 75 10 to 35 3 to 5 5+ 0. 016 Low_...--. Low. 
Chis s+ a2222 A-4 100 100 | 55to 70; 0.2t0 5.0 0.150 | Slight--.---.----- Moderate-..| Low. 
SMoccrebas A-2 100 100 | 20t035) 25to 5+ 0.100 | Moderate._.-.---- Low. ...--- Low 
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SOIL SURVEY SERIES 1958, NO. 28 


Tarte 8.—Srief description of soils and their 


[Absence of data 


Classification 


to seasonally high water table. 


Depth 
Map Soil name Site and soil description of 
symbol profile 
USDA 
Inches 

Sv Svea loam. Deep, medium-textured soil in friable glacial till; 0 to 60 | Loam_.._-_. 22 lee 
3 feet to seasonally high water table. 

Tk Tetonka silt loam. Deep soil that has a distinct, gray, leached horizon Oto 15 | Silt loam._---._-...-.-- 
and is in kettle holes or other depressions of the 15 to 60 | Clay loam___.----..---. 
glacial till plain; 1)4 fect to seasonally high water 
table. 

Tp Tetonka and Parnell soils. See Tetonka silt loam and Parnell soils for deserip- |---.-.----|------------------------ 
tion; 144 feet to seasonally high water table. 

Un Ulen fine sandy loam, moderately | Deep, moderately sandy, calcareous soil over Oto 36 | Fine sandy loam__------ 

shallow. medium-textured glacial till or lacustrine silts. 36 to 60 | Loam__-_..-.---------- 
‘Vad Valentine fine sand, hilly. Stabilized sand that is dark in the top 1 or 2 inches L to 60 | Fine sand____...-_---_- 
and has relief of about 50 feet; 5 feet to seasonally 
high water table. 
VhCc Valentine-Hecla fine sands, | About 5 inches of dark loamy fine sand and fine 0 to 60 | Loamy fine sand and fine 
hummocky. sand underlain by a lighter colored fine sand in sand. 
choppy relief that varies from 3 to 8 feet; 5 fect 
to seasonally high water table. 
ZmC Zell silt loam, rolling. Deep, medium-textured soils with a thin surface Oto 60 | Silt loam__..----..----- 
ZmD Zell silt loam, hilly. layer; along banks of the Wild Rice River; 5 feet 


a 
1 ANl soils are slightly alkaline; average pH values in soil profile vary from 6.5 to 8.3. 
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estimated physical and chemical properties *—Continued 


indicated by dashed. lines] 


Classification—Con- Percentage passing 
tinued Available 
Permeability water Salinity Dispersion | Shrink-swell 
; capacity potential 
Unified AASHO No. 4 No. 10 No. 200 
sieve sieve sieve 
Inches per hour | Inches per inch 
CL_...__..| A-6 96 | 90t095 | 55 to 75 | 0.2 t0 5.0 0. 166 | None_..------_-- Low_.----- Moderate. 
ML-CL_.__| A-7 99 | 90 to 95 70 to 85 0. 2 to 5. 0 0.150 | None___.-----_-- Low. _--_-- Low. 
Olin t.: 36 Se A-6 92} 80t090 | 55t075 | 0.2to 5.0 0. 166 | None. ___-. = Low. __---- Moderate. 
SM s.2-6234 A-2 100 100 25 to 35 2.5 to 5.0 0.143 | None....-------- | Low. _.---- Low. 
Ch. .-.-- A-6 96 92 55 to 70 0.2 to 5.0 0. 166 | None.._.-.-----. Low. .----- Moderate. 
SM_.------ A-2 100 100 15 to 25 b+ 0. O41 | None. .-------- Low. _..--- Low. 
SM___----- A-2 100 100 15 to 30 5+ 0.058 | Nonu._..--..-.-- Low__.----| Low. 
ML-CL___.] A-6 100 100 70to 90 | 0. 2t0 50 0. 150 | None... ----2---- Low__.---- Low. 


2 About 60 percent of material will not pass the 3-inch sieve; majority of stones are larger than 1 foot in diameter. 
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Table 9.— Engineering 


Suitability of soil material for— Suitability as source of— Vertical alinement for highways 
Map Susceptibility sed ah 
symbol Soil to frost actioir 
Road subgrade Road fill Topsoil Sand and gravel Soil material Drainage 
Aa Aastad clay lonm. Susceptible. _._. Poor. ......... POOP ween cesses Good--.-------- Unsuitable___.__-- Not-suitable under thin, flexi- | May need some 
ble base courses or bitumi- drainage in low 
nous surfaces; moderate areas. 
shrink-swell potential, 
Ab Aastad loam, Moderately POOR see ees 123) Geen Good..__-_-._-- Unsuitabie-.._..-.| Not suitable under thin, flexi- | Low areas may 
susceptible. ble base courses or bitumi- need drainage, 
nous surfaces; moderate shrink- 
swell potential. 
Ac Aastad-Cresbard Moderately Very poor... Fair to poor... Waites cued aes 4v3 Unsuitable... 22... Not suitable under thin, flexi- | May need some 
joams. susceptible, ble base courses or bitumi- drainage. 
nous surfaces; low to high 
shrink-swell potential; some 
dispersion, 
Ad Aberdeen silt loam. Susceptible... .. Poor to very Poor to very Pairz..-sgsu ees Unsuitable__.-.-.. Subject to volume change; not | Seasonal high 
poor. poor. suitable under thin, flexible water table: 
base courses or bituminous may need 
surfaces; lacks bearing power drainage. 
after moisture enters. 
, 
Ae Aberdeen-Exline silty | Susceptible.._... Poor to very POOR. ets.25 Unsuitable. ....--- Not suitable under thin, flexi- | Need drainage---.. 
clay loams. poor, ble base courses or bitumi- 
nous surfaces: low to high 
shrink-swell potential; some 
dispersion. 
Am Artesian ponds. Susceptible___-.. Unsuitable; Unsuitable; dis- | Unsuitable..._.. Unsuitable-....... Unsuitable-___------------.-. Need drainage. -.. 
high water persion and 
table and salt content, 
dispersion. 
An Arveson fine sandy Susceptible....._ Fair...--------. Paitietesccts sie. Poor; saline. ___- Poor; high con- Suitable under thin, flexible | Needs some drain- 
Joam, tent of silt. base courses or bituminous age: high water 


surfaces; not subject to table, 
volume change, 


Bbc Barnes-Buse oams, Slightly suscep- | Pair..-_.....-.. Unsuitable... .| Not. suitable under thin, flex- | Generally well 
rolling. tible. ible base courses or bitumi- drained. 

BbC2 | Barnes-Buse loams, nous surfaces; should have a 
rolling, eroded. course of A~1 or A-2 soils, 

Bc Barnes-Buse stony Slightly suseep- ) Fair. ...-----.-- Pair.seee-vosse. Poor because of | Unsuitable.._--_-- Not suitable under thin, fiex- | Generally well 
loams, tible. stones, ible base courses or bitumi- drained. 


nous surfaces; should have a 
course of A-1 or A-2 soils; 
contain many stones more 
than 1 foot in diameter. 


BdB Barnes-Svea:loams, Slightly suscep- | Fair.....-.----- Not suitable under thin, flexi- | Generally not 
tible, 


undulating. ble base courses or bitumi- needed. 

BdB2 Barnes-Svea loams, nous surfaces. 
undulating, eroded, 

Bf Bearden silty clay Susceptible...-.. Poor. .....--.-.| Poor. ._......--- Excellent.....__- Unsuitable._..-... Not suitable under thin, flexi- | Surface and sub- 
loam. ble base courses or bitumi- surface drainage 


nous surfaces; should have a needed, 
course of A-1 or A-2 soils, 


Bk Bearden-Tetonka silt | Susceptible- Poor_. Unsuitable. __ Not suitable under thin, flexi- | Need some drain- 
loams. ble base courses or bitumi- age. 
nous surfaces. 


Br Borup, Colvin, and Very suscep- Poor. ..-.------ POOts scecceenecs Excellent..---.-- Unsuitable._._....| Not suitable under thin, flexi- | Surface and sub- 
Perella soils. tible. ble base courses or bitumi- surface drainage 
nous surfaces; should have a needed, 


course of A-1 or A-2 soils. 


interpretation of soils 


Reservoir area 


Embankment and 
dikes or levees 


Holds water 
well. 


Holds water 
very well. 


Hold water 
well. 


Holds water 
wellif kept 
wet. 


Hold water well. 


Hold water well_ 


Highly permea- 
ble; water 
table can he 
tapped; may 
fluctuate con- 
siderably. 


Hold water well 


Hold water well_ 


Hold water well. 


Holds water well. 


Hold water well. 


Hold water well. 


Slowly permeable; 
good embankment 
material for small 
dams. 


Slowly permeable; 
good embankment 
material for small 
dams. 


Slowly permeable; 
hard to compact; 
subject to disper- 
sion; some cracking 
Possible. 


Impervious when 
compacted; poor 
shearing strength; 
poor workability; 

igh dispersion; 
fair as homogeneous 
embankment; fair 
as core material; 
subject to cracking. 


Slowly permeable-...- 


Unsuitable; high dis- 
persion and easily 
eroded. 


Semipervious to im- 
pervious when 
compacted; good 
shearing strength; 
fair workability; 
good as homogene- 
ous embankment, 


Impervious when 
compacted; fair 
shearing strength; 
good to fair work- 
ability; good as 
homogeneous em- 
bankment; excellent 
as core material. 


Impervious when 
compacted; fair 
shearing strength; 
good to fair work- 
ability; good as 
homogeneous em- 
bankment; excellent 
as core material. 


Fair embankment 
material. 


Impervious when 
compacted; fair 
shearing strength; 
good to fair work- 
ability; good as 
homogeneous em- 
bankment, excellent 
as core material. 


Slowly permeable; 
good embankment 
material. 


Impervious when 
compacted; fair 
shearing strength; 
good as homogene- 
ous embankment; 
excellent as core 
material. 
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Agricultural drainage 


None needed.-...-.-.- 


None needed __..------ 


Moderately well 
drained; slow per- 
meability; slow 
surface drainage. 


Moderately well 
drained; slow per- 
meability; slow 
surface drainage. 


Need drainage. .._.--- 


Poorly drained; 
source of water 
should be con- 
trolled. 


Needs surface and 
subsurface drainage, 


Well drained_.-..-.... 


Well clrained_._._-.-_- 


Well drained. ...---.-. 


Needs surface drain- 
age; may need sub- 
surface drainage 
also. 


Need surface drainage. 


Need surface drain- 
age; May need sub- 
surface drainage. 


Trrigation 


Land leveling 


Not suggested; per- 
meability slow. 


Not suggested; perme- 
ability slow; not 
generally irrigated 
by gravity methods, 


Not suggested ...-.---- 


Not suggested...--.--- 


Not suggested......... 


Not suitable. _.._....- 


Easily leveled_....---- 


Not suitable. _....-.--! 


Not suitable. 22222... 


Not suitable. _.-...... 


Suitable_.._.----2-2-2- 


Suitable_._.__.....-.. 


Not suitable; poor 
drainage. 


Application of water 


Sprinkler only; slowly 
permeable substra- 
tum, 


Sprinkler only; slowly 
permeable substra- 
tum. 


Not suggested... -._.-- 


Not suggested; slowly 
permeable and 
high in salt. 


Not suggested; very 
slowly permeable. 


Not suitable. .-.-._.-. 


If well drained, can he 
irrigated by gravity 
or sprinkler. 


Sprinkler; only mod- 
erately permeable; 
slowly permeable 
in subsurface layers. 


Generally not culti- 
vated; sprinkler ir- 
rigation of pasture 
possible, 


Sprinkler; only exces- 
sive and irregular 
slopes. 


Subsurface drainage 
needed; slightly 
saline, 


Gravity or sprinkler__ 


Not suitable; poor 
drainage. 


Terraces and 
diversions 


Irregular topogra- 
phy. 


Irregular topogra- 
phy. 


Not needed_.------- 


Not needed....----- 


(rregular topog- 
raphy; resistant 
to erosion; some 
stones. 


Stones are quite a 
problem, 


Not practical.___.... 


No particular 
problem. 


No problem._....... 


Generally not used... 


Waterways 


Nonerosive when 
vegetation is es- 
tablished. 


Resistant to erosion; 
no problem when 
vegetation is 
established. 

Erosion may be a 


problem because 
of dispersion. 


Erosivo....2.2-.2--2 


No problem_.__._.-- 


Not sultable.. 2.2.2 


No problem_. 


Resistant to erosion; 
no problem where 
vegetation is es- 
tablished. 


Stones are the major 
problem. 


Erosion may be a 
problem until 
vegetation is 
established. 


No particular 
problem, 


No problem___...... 


No particular 
problem, 
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a 
Farm ponds 


Corrosiveness 

of pipelines in 
soil 
Corrosive. 


Corrosive. 


Highly corrosive. 


Highly corrosive. 


Corrosive. 


Highly corro- 
sive. 


Corrosive. 


Corrosive. 


Corrosive. 


Corrosive. 


Corrosive. 


Corrosive. 


Corrosive. 
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TABLE 9.—Zngineering interpretation 


Suitability of soil material for— Suitability as source of— Vertical alincment. for highways 
Map Susceptibility 
symbol Soil to frost action 
Road subgrade ‘Topsoil Sand and gravel Soil material Drainage 

BvD Buse-Barnes loams, Not susceptible. | Fair. Poor... Unsuitable.____.__ Not suitable under thin, flex- | Water moves 

strongly rolling, ible base courses or bitumi- through soils 

BvD2 Buse-Barnes loams, nous surfaces; should have slowly; some 

strongly rolling, a course of A-1 or A-2 soils. drainage may 
eroded. be needed. 

cp Colvin and Perella Susceptible. ____. Very poor_.___- Poor_....-..-..-] Unsuitable.._..._. Subject to volume change; not | Flow of gravita- 

soils, saline. suitable under thin, flexible tional water 
base courses or bituminous slow; ordinary 
surfaces; lack bearing power drainage instal- 
after moisture cntors; need lations of little 
insulating course of A-I or value. 
A-2 soils under base courses 
or bituminous surfaces. 

De Dimmick clay. Suseeptible..._.- Very poor; Poor; surface Unsuitable_.__ Not suitable under thin, flex- | Flow of gravita- 
subject to layer saline. ible base courses or bitumi- tional water 
consolidation nous surfaces; volume slow; ordinary 
under high change critical; lacks bear- drainage instal- 
fills, ing power when wet; poor lations of little | 

workability; needs insulat- value, 
ing course of A-1] or A-2 soils 
under base courses or bitu- 
minous surfaces. 
Dm Dimmick elay, Susceptible. __... Very poor_.__-. POOP ies50 2-05 Unsuitable... Subject to volume change; not | Needs drainage--. 
basins. suitable under thin, flexible | 
base courses or bituminous 
surfaces. 

Dv Divide loam, Suseeptible__.-._ Fair to good... -| Exeellent for Top 2 feet fair; substratum | May require some 
gravel surfac- very good for base courses drainage kecause 
ing; fair for under bituminous surfaces; of water table. 
asphalt; poor excellent workability. 
for concrete 
(shaly). 

EcA Eckman silt loam, Slightly sus- Top 2i4 feet Excellent....... Unsuitable.__.--.- Top 244 feet not suitable un- | Do not need 

nearly level. ceptible. poor; sub- der thin, flexible base special. drainage. 

EcB Eckman silt loam, stratum fair. material poor. courses or bituminous sur- 

undulating. faces; substratum is some- 
what better material, 
EmB Eckman and Mad- Slightly Top 246 feet Excellent....---- Unsuitable_.__... Top 24 feet not suitable un- | Do not need 
dock loams, susceptible. poor; sub- der thin, flexible base special drainage. 
undulating. stratum courses or bituminous sur- 
Emc Eckman and Mad- good. faces; substratum good. 
dock loams, rolling. 

Ex Exline complex. Very suscep- Very poor_.__.- PAL. cas ce ukas Unsuitable__....-- Not suitable under thin, flex- | Flow of gravita- 

tible. ible base courses or bitu- tional water is 

minous surfaces; volume slow; ordinary 

| change critical; should have drainage is of 
| base course of A-l or A-2 little value; need 
soils, insulating course 
of A-1 or A-2soils 
under base cours- 
es or bituminous 

| surfaces, 

Fe Fargo clay. Susceptible. ..._- Very poor; Excellent...----- Unsuitable._____.. Not suitable under thin, flexi- | Flow.of gravita- 
subject to ble base courses or bitumi- tional water is 
consolidation nous surfaces; volume slow; ordinary 
under high change critical; lacks bearing drainage instal- 
fills. power when wet; poor work- Jations are of 

ability; needs insulating little value. 
course of A~! or A-2 soils 

under base courses or 

bituminous surfaces. 

FoB Forman-Aastad Not susceptible.| Poor__.-------- Unsnitable-.__-__- Same as Fargo clay; low to | Flow of gravita- 

loams, undulating. moderate volume change. tional water is 

FoB2 Forman-Aastad Not suitable under thin, slow; ordinary 

Joams, undulating, flexible base coursés or drainage instal- 
eroded. bituminous surfaces; volume lations are of 

Fs Forman-Aastad. change critical; lack bearing little value. 

stony loams. power when wet; poor-work- 

Fyc Forman-Buse loams, ability; need insulating 

rolling. course of A-1 or A-2 soils 

Fyvc2 Forman-Buse loams, under base courses or bitu- 

rolling, eroded. minous surfaces. Have 
better internal drainage 
than Fargo clay. 


of sotis—Continued 


Farm ponds 


Reservoir area, 


Fold water 
very well, 


Fold water 
very well, 


Holds water 
very well, 


Iolds water 
well, 


Too permeable... 


Ifold water 
well. 


Do not hold 
water well. 


Holds water 
well, 


Holds water 
well, 


Hold water 
well, 
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Embankment and 
dikes or levees 


Same as Barnes-Buse 
loams, rolling; also 
stony; impervious 
when compacted; 
fair shearing 
strength; good as 
homogeneous em- 
bankment; excel- 
lent as core ma- 
terial; stony. 


Some dispersion; sub- 
ject to cracking 
when dry;piping 
possible through 
cracks; hard to com- 
pact because of 
moisture content; 
low density. 


Impervious when 
compacted; volume 
change critical; sub- 
ject to cracking; 
poor material for 
homogencous em- 
bankment; poor 
workability; poor 
shearing strength. 


Cracks when dry.-._.. 


Top 2 feet fair; sub- 
stratum not suit- 
able for embank- 
ment; good for shell 
material if core is 
impervious. 


Scmipervious to im- 
pervious when com- 
pacted; fair shearing 
strength; fair to 
good workability; 
fair material for 
homogeneous 
embankment. 


Substratum is pervi- 
ous; top 2}¢ feet can 
be used as core ma- 
terial; substratum 
can be used as shell 
material, but it is 
subject to wave 
erosion. 


Impervious when 
compacted; volume 
change critical; sub- 
ject to cracking; 
poor matcrial for 
homogeneous em- 
bankment or core; 
unsuitable for shell 
material because of 
high dispersion, 


Impervious when 
compacted; volume 
change critical; 
subject to cracking; 
poor material for 
homogenoous em- 
bankment; poor 
workability; poor 
shearing strength. 


Impervious when 
compacted; fair 
shearing strength; 
good to fair work- 
ability; fair to poor 
as homogeneous 
embankment. 
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Agricultural drainage 


Well drained_.......-. 


Need surface drain- 
age; no particular 
construction prob- 
lem; spoil banks 
should be kept low. 


Needs surface drain- 
age; subsurface 
drainage desirable 
if practical. 


Needs surface drain- 
age. 


Requires some addi- 
tional drainage. 


Well drained....-.-..- 


Well drained__--..-..- 


Needs agricultural 
drainage; vegeta- 
tion hard to 
establish. 


Needs surface drain- 
age; subsurface 
drainage is desirable 
if practicat. 


No problem; ad- 
joining soils in 
depressions may 
need drainage. 


Trrigation 


Land leveling 


Too rough.---...-.--.. 


Not suggested___._.... 


May be leveled if 
surface drains are 
installed. 


Not suggested....-.... 


Suitable on 0 to 3 per- 
cent slopes; ditches 
may need lining. 


Slopes of 0 to 5 per- 
cent can be leveled 
at a reasonable cost. 


Too sloping to be 
extensively leveled. 


Not suggested__._.___. 


May be leveled if 
surface drains are 
installed, 


Not suggested... 


Application of water 


Terraces and 
diversions 


Generally not cul- 
tivated. 


Very slowly perme- 
able; gencrally 
nonirrigable, 


Not suggested for 
gravity or sprink- 
ler; slow permeabil- 
ity and infiltration. 


Very slowly perme- 
able; nonirrigable. 


Sprinkler on steeper 
slopes; gravity on 
flatter slopes, 


Moderate permeabil- 
ity; high water- 
holding capacity; 
good land for 
irrigation. 


Surface layer moder- 
ately permeable; 
substratum rapidly 
permeable, 


Not suggested; high 
content of sodium; 
needs Icaching and 
gypsum. 


Not suggested for 
gravity or sprinkler; 
slow permeability 
and infiltration, 


Questionable; slow 
infiltration. 


Slopes are steep and 
irregular; stones 
are numerous. 


Generally not 
applicable. 


Terraces not sug- 
gested; no prob- 
lem with 
diversions. 


Not needed... 


Not needed___--_.-- 


No problem if 
needed, 


No problem if 
needed, 


No problem if 
needed. 


Terraces not sug- 
gested; no problem 
with diversions, 


Short slopes.__._---- 


Waterways 


Gully control and 
waterways are 
needed but may 
be hard to 
establish. 


No special con- 
struction prob- 
Jems. 


No problem......-.- 


No construction. 
problem. 


Not necded-.....-.- 


Can easily be. 
established where 
needed, 


Can easily be 
established. 


No problem__._._.-. 


No problem....-.---. 


No problem; 
resistant to 
erosion. 
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Corrosiveness 
of pipelines 
in soil 


Corrosive. 


Saline parts 
highly corro- 
sive; other 
parts moder- 
ately corrosive. 


Corrosive, 


Corrosive. 


Corrosive. 


Corrosive. 


Noncorrosive, 


Highly corro- 


sive. 


Corrosive. 


Corrosive. 
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Tarte 9,—Hngineering interpretation 


Gea 


GmA 


GoA 


GsA 


rr 
7 


Hh 


Hkx 


HIAx 
HIBx 


Boil 


Fresh water marsh,! 


Gannett loamy fine 
sand, 


Gardena-Glyndon 
Joams, sandy 
substratum, nearly 
level. 


Gardena-Glyndon 
‘silt loams, nearly 
level. 


Glyndon loam, sandy 


substratum, nearly 
level. 


Glyndon silt loam, 
nearly level. 


Hamar fine sandy 
loam. 


Hamerly complex, 
Hamerly-Aastad 
loams,? 


Hamerly-Svea loams *_ 


Fecla fine sand. 


Hecla fine sandy 
loam, nearly level. 

Hecla fine sandy 
loam, undulating. 


Susceptibility 
to frost action 


Not susceptible_ 


Moderately 
susceptible. 


Not susceptible. 


Moderately 
susceptible. 


Susceptible.-..-- 


Moderately 
susceptible. 


‘Low suscepti- 
bility. 


Slightly sus- 
ceptible, 


Not susceptible. 


See footnotes at end of table. 


Suitability of soll material for— 


Road subgrade 


Road fill 


Suitability as source of— 


Vertical alinement for highways 


Sand and gravel 


Soil material 


Drainage 


Surface ma- 
terial fair; 
substratum 
good. 


Surface ma- 


terial fair; 


substratum 


good. 


Excellent...-.-. 


Very poor-..-.-- 


Good.......-- 


Surface ma- 
terial fair; 
substratum 
good, 


Surface material 


fair; substra- 
tum good. 


Excellent.-.-.... 


Vory poor; hard 


to compact; 
elastic. 


Very good; 
susceptible to 
wind erosion, 


Poor; high con- 
tent of silt. 


Unsuitable____-_.. 


Unsuitable..------ 


Unsuitable..-----. 


Unsuitable... ____. 


Poor because of 
silt. 


Unsultable...----- 


Unsuitable... ..- 


Poor source for 
concrete or as- 
phalt road sur- 
faces; good for 
mixing with 
high clay soils. 


Poor; too many 
fines. 


Suitable under thin, flexible 
base courses or bituminous 
surfaces; not subject to 
volume change. 


_Top 20 inches not suitable 


under thin, flexible base 
courses or bituminous sur- 
faces; substratum very good 
under structural pavements. 


Not suitable under thin, flexi- 
ble base courses or bitumi- 
nous surfaces; low volume 
change, 


Top 20 inches not suitable 
under thin, flexible base 
courses or bituminous sur- 
faces; substratum very good 
undcr structural pavements. 


Not suitable under thin, flex- 
ible base courses or bitumi- 
nous surfaces; low volume 
change. 


Good for subgrade and base 
course under any type of 
surfacing. 


Not suitable under thin, flex- 
ible base courses or bitumi- 
nous stirfaces; subject to 
volume change; lose bearing 
power after moisture enters; 
need insulating course of A~1, 
or A-2 soils under base 
courses or bituminous sur- 
faces, 


Not suitable under thin base 
courses or bituminous sur- 
faces. 


Good shearing strength when 
compacted; low compressi- 
bility; fair workability; ex- 
cellent as a base course under 
flexible or bituminous sur- 
faces, 


Suitable for base course under 
bituminous surface when 
compacted and drained; not 
subject to volume change. 


Needs some 
drainage; has 
high water table, 


No problem_____.- 


May need some 
drainage. 


Tigh water table.. 


May need some 
drainage. 


Needs drainage 
because of high 
water table. 


Flow of gravita- 
tional water is 
slow; ordinary 
drainage instal- 
lations are of 
little value. 


Low areas may 
need drainage. 


Well drained.._._- 


Do not need 
special drainage; 
good per- 
meability. 
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Farm ponds 


Reservoir arca 


Highly perme- 
able; water 
table can be 
tapped but 
may fluctuate 
considerably, 


Permeable; do 
not hold 
water well. 


Hold water 
well, 


Permeable; 
does not hold 
water well. 


Holds water 
well. 


Permeable; not 
recommended; 
high water 
table. 


Hold water 
well; require 
No sealing. 


Hold water 
well, 


Poor; does not 
hold water 
well. 


Do not hold 
water well; 
require seal- 
ing of pond 
area and clay 


core in dam.. 


Embankment and 
dikes or levees 


Semipervious to 
impervious when 
compacted; good 
shearing strength; 
fair workability; 
good as 
homogeneous 
embankment. 


Surface material fair; 
can be used in 
center core; sub- 
stratum highly 
permeable; can be 
used on outer shell; 
subject to wave 
erosion, 


Semipervious to im- 
pervious when 
compacted; fair 
shearing strength; 
fair to good work- 
ability; good as 
homogeneous em- 
bankment,; excellent 
as core matcrial, 


Surface material fair; 
can be used in center 
core; substratum 
highly permeable; 
can be used on. 
outer shell; subject 
toa wave erosion, 


Semipervious to im- 
pervious when com- 
pacted; fair shearing 
strength; fair to 
good workability; 
good as homogene- 
ous embankment; 
excellent as core 
material. 


Good shearing 
strength; fair work- 
ability; semipervi- 
ous; good for homo- 
gencous embank- 
ment; erosion 
critical. 


Subject to cracking 
when dry; piping 
possible through 
cracks; hard to com- 
pact; low density. 


Slowly permeable; 
good for cmbank- 
ments, 


Semipervious; good 
shearing strength; 
fair workability; 
fair for homogene- 
ous embankment; 
should have a core 
of impervious soil; 
crosive. 


Permeable; require 
clay core in center 
of dam; good den- 
sity; sublect to 
wave erosion, 


Agricultural drainage 
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Trrigation 


Land leveling 


Application of water 


Terraces and 
diversions 


Needs surface and 
subsurface drainage, 


May need drainage; 
ditch banks may 
be unstable, 


Need some drainage... 


May need drainage; 
ditchbanks may be 
unstable. 


Needs some drainage... 


Needs drainage; sur- 
face ditches subject 
to erosion, 


May need surface 
drainage; no prob- 
lem in construction 
of drains. 


Generally not needed _ 


None needed 


Well drained if 
ditches are con- 
structed; soils ero- 
sive under concen- 
trated flows, 


Easily leveled___..-.-. 


Can be leveled 


Easily leveled_...._-_- 


Can be leveled__----.. 


Needs drainage before 
it can be made 
irrigahle, 


Not suggested 


Generally suitable; 
may have to stock- 
pile topsoil. 


Not suitable_ .___-_-_- 


Easily leveled on 0 to 
3 percent slopes; 
leveling slopes ex- 
ceeding 3 percent 
would be costly. 


If well drained, can 
be irrigated by 
gravity or sprinkler. 


Either gravity or 
sprinkler; good 
infiltration rate; 
good subsurface 
drainage; good 
water-holding 
capacity in surface 
material, 


Hither gravity or 
sprinkler; need’ 
subsurface drainage. 


Either gravity or 
sprinkler; good in- 
filtration rate; good 
subsurface drain- 
age; good water- 
holding capacity in 
surface material, 


Either gravity or 
sprinkler; needs sub- 
surface drainage. 


Needs drainage before 
installing irrigation. 
system, 


Not suggested; slowly 
permeable, 


Either sprinkler or 
gravity. 


Not suggested; rapid 
infiltration and low 
water-holding ca- 
pacity. 


Either sprinkler or 
gravity; may necd 
ditch lining; length 
of runs may be 
limited. 


No problem....--..- 


No problem eee ose 


No problem____. ae 


No problem_-_-_._..- 


Generally not used 
on this soil, 


Not needed 


Generally not ap- 
plicable. 


Highly erodible..... 


Irregular topog- 
raphy on 3 to6 
percent slopes, 


Waterways 


No problem_....-.-- 


No problem___-.-,-- 


No problem.__.....- 


Erosion is critical; 
velocity of water 
should be kept 
low. 


No construction. 
problem. 


Erosion may bea 
problem. 


Highly erodible..... 


Erodible under 
concentrated 
flows; need good 
vegetation, 


Corrosiveness 
of pipelines 
in soil 


Corrosive. 


Corrosive. 


Corrosive. 


Corrosive. 


Corrosive. 


Noncorrosive, 


Corrosive; sub- 
soil contains 
much lime, 


Corrosive. 


Noncorrosive, 


Noncorrosivo., , 
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SOIL SURVEY SERIES 1958, NO. 


28 


TABLE 9.—Hngineering interpretation 


Map Susceptibility 
symbol Soil to frost action 
HmA Hecla fine sandy Top 30 inches 

loam, moderately generally not 
shallow, nearly susceptible; 
level. subsurface 
susceptible, 
HnAx | Hecla loamy fine Not susceptible. 
sand, nearly level, 
HoA Hecla loamy fine 
sand, moderately 
shallow, nearly level, 
Hwx Heela-Maddock 
loamy fine sands. 
Hz Hegne clay. Susceptible.----- 
Hfa Hegne-Fargo clays. 
La Lamoure silty clay Highly 
loam. susceptible or 
Lf La Prairie and Fair- susceptible, 
dale soils. 
Lp La Prairic silt loam. Susceptible..-_- 
MdBx | Maddock loamy fine Not susceptible. 
sand, undulating. 
Mdc Maddock loamy fine 
send, rolling. 
MkAx | Maddock fine sandy 
loam, moderately 
shallow, nearly 
level. 
MkBx | Maddock fine sandy 
loam, moderately 
shallow, undu- 
lating. 
MkCx | Maddock fine sandy. 
loam, moderatcly 
shallow, rolling. 
Cad Overly silt loam, Moderatel: 
nearly level. _ susceptible. 
OcB Overly silty clay 
joam, undulating. 
Os Overly-Aastad silt 
loams. 
Ove Overly and Barnes 
silt loams, rolling. 
OyA Overly-Bearden silty 
clay loams, nearly 
level. 
Pa Pamell soils, Susceptible... 
Pe Perella silty clay 
loam. 
Ra Rauville soils. 
RhA Renshaw loam, nearly | First 0 to 18 
level. inches 
RhB Renshaw loam, un- moderately 
dulating. susceptible; 


subsoil not 
susceptible. 


Suitability of soil material for— 


Road subgrade Road fill 
‘Top 30 inches Top 30 inches 
excellent; excellent; 
substratum substratum 
very poor. very poor. 
Good.......----- Goodzs.v2sveu. ve 
Very poor; Poors .evestvees: 
subject to 
consolida- 
tion under 
high fills, 
Very poor_.----| Very poor__._--- 
Poor -s622-2+ Poor -c-s-e2 <0 - 
Surface ma- Surface ma- 
terial very terial very 
good; sub- good; sub- 


stratum fair. stratum fair. 


Very poor_.-.-- Very poor._..-.. 


First 0 to 18 
inches good; 


First 0 to 18 
inches good; 


excellent at excellent 
18 inches and below, 
below. 


Suitability as source of— 


Topsoil 


Fair to poor. ____ 


Fine sandy 
loam is good; 
loamy fine 
sand is poor. 


Good from 0 to 
18 inches. 


Sand and gravel 


Poor; too many 


fines. 


Unsuitable._.-..-- 


Unsuitable... 


Unsuitable__._-.-. 


Excellent for 
gravel surfacing; 
good for 
asphalt; may 
require washing 
on concrete. 


Vertical alinement for highways 


Soil material Drainage 


Top 30 inches exeellent sub- 
grade material for base 
courses under any kind of 
surfacing; in cuts over 2 fect 
the material would be sub- 
ject to volume change and 
not suitable under thin, 
flexible base courses or bi- 
tuminous surfaces, 


Generally well 
drained; does 
not need exten- 
sive drainage. 


Suitable for base course under 
bituminous surface when 
compacted and drained; not 
subject to volume change. 


Do not need spe 
cial drainage; 
good perme- 
ability. 


Not suitable under thin, 
flexible base courses or bi- 
tuminous surfaces; volume 
change critical; lack bear- 
ing power when wet; poor 
workability; need insu. 
lating course of A-1 or A-2 
soils under base courses or 
bituminous surfaces, 


Not suitable under thin, 
flexible base courses or bi- 
tuminous surfaces; low vol- 
ume change; need insulating 
course of A-l or A-2 soil 
under base courses or bi- 
tuminous surface. 


Flow of gravita- 
tional water is 
slow; ordinary 
drainage instal- 
lations are of 
little value, 


Need side 
drainage, 


Needs side 
drainage. 


Not suitable under thin, flex- 
ible base courses or bitumi- 
nous surfaces; low volume 
change; needs insulating 
course of A-l or A-2 soil 
under base courses or 1i- 
tuminous surface. 


Ton 18 inches has good work- 
ability and is good as a base cial drainage 
eourse under thin, flexible except in low 
bituminous surfaces; the areas. 
substratum has fair 
ability and is not suitable 


Do not need spe- 


under thin, flexible base 
courses or bituminous sur- 
faces. 


Do not need spe- 
cial drainage. 


Not. suitable under thin, flex- 
ible base courses or bitumi- 
nous surfaces; should have 
a course of A-i or A-2 soils. 


Mow of gravita- 
tional water is 
slow; ordinar 
drainage installa- 
tions are of little 
value. 


Not suitable under thin, flex- 
ible base courses or bitumi- 
nous surfaces; subject to 
volume change} lack bearing 
power after moisture enters; 
need insulating course of 
A-1 or A-2’soils under base 
courses or bituminous sur- 
faces. 


Generally well 


May require pneumatic or 
drained, 


vibratory compaction to 
obtain high density; very 
good under bituminous 
surfaces. 
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Reservoir area 


Substratum, 
holds water 
well, 


Do not hold 
| water well; 
i would re- 
quire sealing 
of pond area 
and clay core 
in dam. 


Hold water 
| well. 


Hold water 
well; strati- 
fied layers of 
sand may 


Holds water 
well; strati- 
fied layers of 
sand may 
enuse seepage. 


Core trench 
needed to tie 
into substra- 
tum; have 
low runoft 
potential. 


Hold water 
well; requira 
no sealing. 


Hold water 
well, 


Not suitable; 
too 
permeable. 


cause seepage. 


Farm ponds 


Embankment and 
dikes or levees 


Agricultural drainage 


Trrigation 


Land leveling 


Top 30 inches has 
good shearing 
strength; semi- 
pervious; fair work- 
ability. The sub- 
stratum has fair 
shearing strength 
and isimpervious. 
Generally the soil is 
acceptable as em- 
bankment material. 


Permeable; require 
clay core in center 
of dam; good den- 
sity; subject to 
wave erosion, 


Tmpervious when 
compacted; volume 
change critical; sub- 
ject to cracking; 

oor material for 
homogeneous cin- 
bankment; poor 
workability; poor 
shearing strength, 


Tair density; accept- 
able as material for 
embankment; com- 
paction may be a 
Problem when wet; 
some dispersion. 


Fair density; aceept- 
able as material for 
embankment; com- 
paction may be @ 
problem when wet; 
some dispersion. 


‘Top 18 inches semi- 
pervious; substra- 
tum impervious 
when compacted; 
the materia) is only 
fair as a homoge- 
neous embankment; 
substratum is good 
for @ core; the sur- 
face material can be 
used for a shell but 
is subject to wave 
erosion, 


Slowly permeable; 

good embankment 
material for small 
dams. 


Subject to cracking 

when dry; viping 
possible through 
cracks; hard to 
compact because of 
moisture content; 
low density. 


Not suitable unless 
core can cut off 
gravel; require 
mixing with clay if 
used as embank- 
ment material at 


some other location. 


Generally well 
drained, 


Well drained; if 
ditches are con- 
structed, soils are 
erosive under con- 
centrated flows, 


Need surface drain- 
age; subsurface 
drainage is desir- 
able if practical. 


Some drainage needed 
in Jow areas; no 
problems. 


Some drainage needed 
in low areas; no 
problems. 


Woll drained; do not 
require special 
drainage. 


Do not need special 
drainage. 


Need surface drain- 
age; no problem in 
construction of 
drains; spoil hanks 
should be kept low, 


Require no additional 
drainage, 


Slopes of 0 to 3 per- 
cent can be leveled; 
not suggested on 3 
to 6 percent slopes; 
deep cuts should be 
avoided. 


Easily leveled on 0 to 
3 percent slopes; 
leveling slopes ex- 
ceeding 3 percent 
would be costly, 


May he leveled if 
surface drains arc 
installed. 


Not suggested; sea- 
sonal flooding, 


Not suggested; sea- 
sonal flooding. 


Not suggested; gen- 
erally too rough, 


Generally not suit- 
able. 


Not stggested_..----.. 


Generally net de« 
sirable; surface 
layer is shaliow; 
leveling may expose 
gravel, 


Application of water 


Either sprinkler or 
gravity; substratum 
is slowly per- 
meable; too much 
water may cause a 
salt problem, 


Either sprinkler or 
gravity; may necd 
ditch lining In 
coarser textured 
soil; length of runs 
may be limited. 


Not suggested for 
gravity or sprin- 
ler; slew per- 
meability and 
infiltration. 


Sprinkler only and 
with low rates of 
application. 


Sprinkler only and 
with low rates of 
application. 


Could be irrigated 
by sprinkler; water 
table may rise; 
accumulation of 
salts could be a 
problem. 


Generally not suit- 
able. 


Not suggested...-..-.- 


Rapidly permeable; 
would require 
ditch lining; 
sprinklers generally 
used instend of 
gravity irrigation, 


Terraces and 
diversions 


Waterways 


Generally not used 
on this soil. 


Irregular topog- 
raphy on 3 to 6 
percent slopes. 


Terraccs not sug- 
gested; no prob- 
lem with diver- 
sions, 


If necded, no con- 
struction 
problems. 


If needed, no con- 
struction 
problems. 


Not applicable-.... 


Trregular slopes; no 
special construc: 
tion problems. 


Gencrally not 
applicable. 


Generally not 
applicable. 


Erosion is critical... 


Eredible under 
concentrated 
flows; require 
good vegetation. 


No probelm......--. 


Resist erosion; no 
construction. 
problems. 


Resists erosion; 
no construction 
probiems, 


No problem.-...-.-. 


No special con= 
struction 
problems, 


No special con- 
struction 
problems, 


Generally not 
needed, 
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Corrosiveness 
of pipelines 
in soil 


Corrosive. 


Noncorrosive, 


Corrosive. 


Corrosive. 


Corrosive. 


Substratum!is 
corrosive. 


Corrosive, 


Corrosive, 


Noncorrosive. 
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Map 
symbol 


Ro 


SpA 


St 


Sv 


Tk 
Tp 


Un 


Vad 


Vhe 


ZmC 
ZmD 


Soil 


SOIL SURVEY SERIES 1958, NO. 28 


TALE 9.—Hngineering interpretation 


Susceptibility 
to frost action 


Suitability of soil material for— 


Road subgrade 


Road fill 


Suitability as source of— 


Topsoil 


Renshaw and Sioux 
soils. 


Spottswood-Wessing- 
ton loams, nearly 
level. 


Stirum and Arveson 
Joams. 


Svea loam4.....-2..+- 


Tctonka silt loam. 
Tetonka and Parnell 
soils. 


Ulen fine sandy joam, 
moderately shallow, 


Valentine fine sand, 
hilly. 


Valentine-Feela fine 
sands, hummocky. 


Zell silt loam, rolling, 
Zell silt loam, hilly. 


Top 12 inches 
moderately 
susceptible; 
subsoil not 
susceptible. 


Not susceptible. 


Susceptible______ 


Moderately 
susceptible 
because of 
water table. 


Not susceptible. 


Not susceptible. 


Susceptible.__... 


First 12 inches 
good; 
excellent 
below 12 
inches, 


First 2 fect 
fair; good 
below 2 fect. 


First 3 to 3}4 
feet 
excellent; 
poor 
material 
below this 
depth, 


Very good; 
erosive un- 
less covered 
with silt or 
vegetation, 


Vary good; 
susceptible 
to wind cro- 
sion unless 
covered with 
silt or 
vegetation. 


First 12 inches 
good; 
excellent 
below. 


First 2 fect 
fair; good 
below 2 fect. 


First 45 inches 
excellent; 
poor 
below this 
depth. 


Very good; 
need protec- 
tion from 
erosion. 


Very good; 
need protec- 
tion from 
wind ercsion. 


Good from 0 to 
12 inches. 


Excellent.._..--. 


Fair to poor...-. 


Vertical alinement for highways 


Sand and gravel 


Exccllent for 
gravel surfacing; 
good for 
asphalt; may 
require washing 
en concrete. 


Excclicnt for 
gravel surfacing: 
fair for asphalt; 
poor for 
concrete (shaly 
gravel). 


No gravel; dirty 
sand, 


Poor; sand is 
high in silt 
and clay, 


Unsuitable _...-.. 


Soil material 


May require pneumatic vibra- 
tory compaction to obtain 
high density; very good 
under bituminous surfaces, 


Top 2 feet fair; substratuin is 
very good as base course 
under bituminous surfaces; 
excellent workability. 


Satisfactory as a base when 
properly drained and com- 
pacted; difficult to compact 
because of narrow moisture 
range for maximum com- 
paction, 


Not suitable under thin, flex- 
ible base courses or bitumi- 
nous surfaces; subject to 
volume change; lack bearing 
power after moisture enters; 
need insulating course of 
A-I or A~2 soils under base 
courses or bituminous sur- 
faces, 


Top 3 to 3)4 feet excellent; sub- 
grade material for base 
courses under any type of 
surfacing has good work- 
ability. Below 314 feet the 
material is not suitable 
under thin, flexible base 
courses of bituminous sur- 
faces, 


Fair workability; good as a 
base course under thin, flex- 
ible pavements; crosive. 


Fair workability; very good as 
a base course under thin, 
Aexible bituminons surfaces. 


Not suitable under thin, flex- 
ible base courses or bitumi- 
nous surfaces; subject to 
volume change; lack bearing 
power affer moisture onters; 
need an insulating course of 
A-1 or A-2 soils under hase 
courses or bituminous sur- 
faces. 


Drainage 
Generally well 


drained, 


Danot need spécial 
drainage. 


Need drainage 
because of high 
water table. 


Flow of gravita- 
tional water is 
slow; ordinary 
drainage installa- 
tions are of little 
value. 


Internal drainage 
somewhat slow; 
hasa semthigh 
water table, 


Does not require 
special” 
drainage, 


Well drained; do 
not need spe- 
cial drainage 
except in low 
areas, 


Flow of gravita- 
tional water is 
slow; ordinary 
drainage instal- 
lations are of 
little value. 


1 Soil unclassified; should be investigated before engineering uses or structures are planned. 


2 Interpretations are for Hamerly component of complex, 


See Aastad loam for Aastad component of complex, 
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Not suitable; 
permeahbilit, 


Highly 
permeable, 


Not suitable; 
highly 
permeable 
but have 
high water 
table. 


Hold water 
well, 


Somewhat 
permeable; 
gencrally not 
too good 
as reservoir, 


Low runoff po- 
tential; 
highly per- 
meable; not 
suitable as 
reser voir 
area, 


Do not hold 
water well; 
highly 
permeable, 


Hold water 
well; 
impervious. 


rate Loo high, 


Farm ponds 


Reservoir area Embankment and 
dikes or levees 


Not suitable unless 
eore can cut off 
gravel; require 
mixing with clay 
if used as embank- 
ment material at 
some other location, 


Top 2 fect fair; sub- 
stratum material 
not suitable for a 
homogencous em- 
bankment; good 
shell material if 
embankment has @ 
core of impervious 
material, 


Fair for homogencons 
embankment; 
fair as core 
material; fair to 
good shearing 
strength; com- 
paction may he 
difficult because of 
narrow moisture 
range. 


Good to fair as 
material for 
homogeneons em- 
bankment: ex- 
cellent for core 
material; fair 
shearing strength; 
erack when dry; 
diMieult to compact 
when wet. 


Tap 814 feei has good 
shearing strength; 
semiper vious; fair 
workability; sub- 
stratum has fair” 
shearing strength 
and is impervious; 
generally 
aceeptable as 
embankment 
material, erosive, 


Good density; fair 
shearing strength; 
permeable; requires 
nonpermeable cen- 
ter section; subject 
to wave and wind 
erosion. 


Semipervious; fair 
shearing strength; 
fair workability; 
may require core of 
impervious mate- 
rial; subject to 
wave erosion. 


Fair shearing 
strength; fair to 
good workability; 
feir as a homoge- 
neous embank- 
ment; semipervious 
to imper vious. 


Agricultural drainage 


Trrigation 


Land leveling 


Do not require 
additional drainage. 


Generally not 
drained, 


Need drainage; no 
construction 
problems. 


Generally requires 
no additional 


drainage. 


Well drained......-... 


Well drained...--..--- 


Generally do not 
need additional 
drainage. 


Well drained.._._----. 


Not suggested..------- 


Suitable on 0 to 6 
percent slopes; 
ditches may nced 
Hning, 


Not suggested; soils 
are saline, 


Not suggested..__..-.- 


Can be leveled; deep 
euts should be 


Application of water 


Irrigation not 
suggested; high 
permeability and 
iow water-holding 
capacity. 


Sprinkler on 3 to 6 
percent slopes; 
gravity on 0 to3 
percent slopes; 
substratum highly 
permeable, 


Not suggested; high 
water table and 
salinity. 


Not suggested; 
slowly permeable. 


Either sprinkler or 


avoided. 


Not suggested--.-.---_ 


Too rough and sus- 
ceptible to wind 
erosion, 


Not irrigable_......-.- 


gravity. 


Not suggested....--.-. 


Sprinkler for pasture; 
highly permeable. 


Not irrigable_..-.----- 


‘Terraces and 
diversions 


Generally not 
applicable, 


If cut too deep, 
banks may 
undercut, 


Generally not 
applicable, 


Generally not 
suggested. 


Erodible; otherwise 
no construction 
problems. 


Not applicable__.._- 


Not necded.. 


Steep slopes..--..... 


Waterways 


Generally not 
needed. 


Tf cut more than 2 
fect, vogetation 
may be hard to 
establish, 


No special con- 
struction problem. 


No construction 
problems, 


Erodible..-.--.-.--. 


No problem....-.--- 


Steep slopes; 


velocities may 
be high. 
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Corrosiveness 
of pipelines 
in soil 


Noncorrosive. 


Noncorrosive, 


Highly 
corrosive. 


Corrosive, 


Corrosive, 


Noncorrosive. 


Noncorrasive. 


Corrosive, 


i 


8 Interpretations are for Syea component of complex. 


4 Sec Hamerly-Svea loams for interpretations of Svea component. 


See Hlamerly complex for Hamerly component. 
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SERIES 1958, NO. 28 


Taste 10.—Location of borrow pits and quantity and properties of material available ' 
(Dashed lines indicate information not known] 


Percentage | Percent-)Percent- 
Quantity of shale age re- | ageof | Plastic- | Liquid | Weight 
Pit location available and soft tained clay fity index} limit | (rodded) Quality and suitability 
rock ¥-inch | colloids 
sieve 
Tons Eds, per 
cu, ft. 
SEY sec. 18, T, 180 N., R. |----_----- 20.7 7 8.4 5, 2 20. 9 99 | Poor; high in shale; very plastic; 
53 W. very fine. 
Nu and SYNEY sec, |.--..----- 5. 6 12 6. 4 0 (2) 103 | Fair; “ine. suitable only for base 
18, T. 130 N., R. 53 W. material. 
NW see 19, 'T. 130 ed ees 3.1 8 5.4 0 () 101 | Fair; fine; suitable for base mate- 
rial, 
Swi sec. 15, T. 131 N., 104, 000 2. 0-4. 0 30 38.4 0 ?) 115 | Good; suitable for all road con- 
R. 53 W. struction except use in conerete 
aggregate. 
aa sec. 13, T. 130 N., R. (a) 4.6 10 7 0 (?) 100 | Fair; fine; suitable for base matc- 
4 W. rial. 
shy sec. 23, T. 132 N., 12, 000 6.6 24 8. 3.3 21.1 110 | Good; suitable for all road con- 
Rh. 54 W. struction except use in conerere 
aggregate. 
NW}4 sec. 25, T. 132 N., |..-------- 9. 8 18). 2socns 4.9 27.2 107 | Fair; fine; suitable for base mate- 
R. 54 W. rial. 
SEY sec. 17, T. 129 N., R. 16, 500 1.6 eS eee 5.9 23,9 119 |, Good; suitable for all road con- 
55 W. struction except use in concrete 
aggregate. 
NW134 sec. 20, T. 129 N., |_---.----- 7.9 34 5. 4 4.3 21.0 113 | Good; suitable for all road con- 
R. 55 W. struction except use in concrete 
agegregatic. 
ie sec. 26, T. 129 N., 105, 000 17.3 28 6. 7 0-4. 4 22, 2 110 | Fair; highin shale; suitable for grav- 
55 W. el surface and base material. 
i Y sec. 30, T. 129 N., QR. j_--------- 19. 6 20 4,4 0 (2) 105 | Fair; high in shale; suitable only 
5 W. ‘ for base material. 
sw oo 30, T. 129 N., R. |---------- 13. 0-20. 0 16 2.4 0 (?) 109 | Fair; high in shale; suitable only 
for base material. 
NW sec. 3, T. 131 N., R. 33, 000 | 19. 0-23. 0 36 5.7 0 () 107 | Fair; high in shale; suitable only 
57 W. for base material. 
SEY sec. 34, T. 132 N., R. |_.-~------ 24. 8 29.) aes ae 1.0 23. 4 108 | Poor; high in shale; suitable only 
57 W. for base material. 
SW14 sec. 29, T. 130 N,, R. 98, 000 5. 5 33 2.4 0 @ 113 | Good; suitable for all road con- 
58 W. struction except use in concrete 
aggregate. 


1 In addition to the deposits listed in this table, small amounts of 
gravelly material have been available from deposits in the following 
locations, but the quantity and quality of_ these deposits are 
unknown: SW sec. 18, T. 1380 N., R. 53 W.; NW seo. 13, T. 
130 N., R. 54 W.; in ae sec, 16, T. 129 N., R. 54 W.; ; SW sec. 16, 
T. 129 N., R. 54 Ww. NW Moa 15, T. 132 N., R. 56 W.; SW}4 sec. 
15, T. 182 N., R. 56 W.; Wi see. 16, T. 132 N,, R. 56 W.; ; SW sec. 


Formation and Classification of Soils 


This section describes the outstanding morphologic 
characteristics of the soils of Sargent County and relates 
these to the factors of soil formation. The section has 
three main parts. The first part deals with the formation 
of the soils; the second, with the classification of soils; 
and the third, with the chemical and physical analysis 
of selected soils. 


Formation of Soils 


Soil is formed by the action of soil-forming processes 
acting on materials that have been deposited or accumu- 
lated by geologic agencies. The characteristics of the 
soil at any given point are determined by (1) the physical 
and mineralogical composition of the parent materials, 


22, T. 132 N., R. 56 W.; SW sec. 20, T. 131 N., R. 57 W.; NEY 
see. 35, T. 131 N., R. 58 Wo NW sec. 3, T. 129 N., R. 55 Wo 
NEY sec. 34, T. 129 N., R. 55 W.; NWy, sec. 29, T. 131 N., R. 
54 W.; >Nwy sec. 21, T. 131 N., R. 53 W. 

2 Not determined. 

3 Almost exhausted. 


(2) the climate under which the soil material has accumu- 
lated and existed since accumulation; (3) the plant and 
animal life on and in the soil; (4) the relief, or lay of 
the land; and (5) the length of time the forces of soil 
development have acted on the soil material. 

Climate and living organisms are active factors of soil 
genesis, or for mation. They act on the parent material, 
which has accumulated through the weathering of rocks, 
and slowly change it into soil with genetically related 
horizons, or layers. The effects of climate and growing 
things are conditioned by relief. The composition of the 
parent material also affects the kind of soil and the ‘soil 
profile that forms. Finally, time is needed to change 
the parent material into soil. This time may be long 
or short, but some time is always required for horizons 
to form. Usually a long time is required for the devel- 
opment of distinct horizons. 
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The factors of soil formation are so closely interrelated 
that few generalizations can be made regarding the effect 
of any one factor unless the effects of the others are known. 
Many things about soil development are unknown. 


Parent material 


The soils of Sargent, County have formed mainly in 
glacial till and glacial melt-water deposits. Other parent 
materials are recent alluvium and glacial outwash. These 
parent materials largely determine the texture and min- 
eralogical composition of the soils in the county. 

The late Wisconsin ice sheet, deposited a thick mantle 
of glacial till in Sargent County. This glacial till plain 
covers about 65 percent of the county and is much the 
same today as when the glacier left it. Soils that have 
formed in the till are a mixture of sand, silt, and clay, 
and are mainly loam in texture. Small pebbles and 
stones are distributed throughout the soil profile. 

The soils in glacial Lake Agassiz, in the northeastern 
part of the county, have formed in deposits of lacustrine 
silt and clay. Those in glacial Lake Dakota, in the west 
ern part of the county, have formed mainly in sandy ‘melt- 
water deposits. A small part of the Lake Dakota area 
contains silt and clay deposits. The hummocky topog- 
raphy and buried surface horizons in the soil profile indi- 
cate that the sandy parts of the lake sediments have 
been reworked by wind in many places. 

Soils in the Gardena-Spottswood-Wessington soil asso- 
ciation, shown on the general soil map at the back of this 
report, have formed mainly in glacial outwash. These 
souls have a loamy surface layer and a substratum of sand, 
shaly gravel, or both. 

The Hecla-Renshaw soil association in the northeastern 
part of the county is a beach area of glacial Lake Agassiz. 
The soils in this association formed in a variety of mate- 
rials but mostly sandy or loamy material underlain by a 
substratum of sand, granitic gravel, or botli. 

The soils that formed in recent alluvium are in small 
areas on the narrow bottom lands along the Wild Rice 
River. Since these deposits are relatively new, the soils 
show little development, 


Climate 


Climate, an active soil-forming factor, affects the physi- 
cal, chemical, and biological relationships in the soil. 
Rainfall, humidity, and the length of the frost-free period 
affect the amount of water that percolates through a soil. 
The water, in turn, dissolves minerals and transports 
them downward through the soil. Temperature regulates 
the growth of organisms and the speed of chemical 
reactions. 

The climate of Sargent County is dry; only a little 
more than 20 inches of moisture falls annually. In this 
subhumid climate, the winters are long and cold, the 
summers are hot, and the frost-free periods are short. 
Because the climate is uniform throughout the county, 
local differences in soils are not caused by climate. 


Plant and animal life 


All forms of life, in and on the soil, influence the chem- 
ical and biological processes in soil. Bacteria, fungi, 
earthworms, and other forms of animal life aid the weath- 
ering of rock materials and the decomposition of organic 
matter. Vegetation affects soil formation by leaving resi- 
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due in the soil and by transferring elements from sub- 
surface horizons to the surface horizon. 

The kinds of plant and animal life are determined by 
environmental factors, which are climate, parent mate- 
rial, relief, and age of the soil. In turn, the kinds of 
plants and animals determine the kinds of organic matter 
added to the soil. 

The soils in Sargent County have formed under native 
grasses. The environment was most favorable for the 
tall grasses, and they made up the largest part of the 
vegetation. Mid and short grasses grew in smaller 
amounts. Organic matter, in the form of dead_ grass 
plants, was added to the soil. This matter was decom- 
posed by micro-organisms and other forms of life and 
by chemicals in the soil and in the plant remains. Because 
the soils of the county are subject. to little leaching, they 
have accumulated a large amount of organic matter in 
the A horizon. Consequently, the A horizon is generally 
black when the soils are moist and is very dark gray 
when they are dry. 


Relief 


Relief influences soil formation by affecting the rela- 
tionship between temperature and water, and between ero- 
sion and vegetation. The effect of relief on the forma- 
tion of soils is modified by the other four factors of soil 
formation, particularly by the active factors, climate and 
vegetation. 

The influence of relief is most evident in the soils formed 
on the glacial till plain in Sargent County. In undulat- 
ing and rolling topography the hilltops, knolls, or ridges 
are occupied by Regosols, which have a thin, dark sur- 
face layer. This layer, or A horizon, is thin because, dur- 
ing soil development, slopes were strong, vegetation was 
sparse, and erosion was very active. Vegetation was 
sparse because there was not enough available moisture. 
Much of the moisture was lost in runoff. Since no B 
horizon formed in these soils, the A horizon’ is directly 
underlain, by a weak zone of lime accumulation in the 
parent till. Chernozem soils have formed downslope. 
In Chernozem soils, the A horizon is thicker, a B horizon 
has formed, and the depth to the lime zone is greater 
than in the Regosols. Humic Gley soils are in depressions 
on the till plain. They have a thick surface horizon, 
and because they are stained by organic matter, they are 
dark colored deep in the profile. The poor drainage of 
these soils has also influenced color and the degree of 
mottling in the profile. 

Time 

A soil profile requires a long time to develop and de- 
pends on the other soil-forming factors for its develop- 
ment. Less time is required for a soil to form in a humid 
region with dense vegetation than in a cold region with 
sparse vegetation. Also, less time is required for soils to 
form from coarse-textured parent material than from 
fine-textured parent material. Soils on glacial till form 
in a relatively short time, compared to soils on hard 
bedrock. 

In terms of geologic time all the soils of Sargent County 
are young. This is true because the entire county was 
glaciated by the Wisconsin ice sheet, the latest advance 
of ice into the area. This ice sheet melted less than. 
25,000 years ago. 
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The soils that formed in glacial till have fairly well 
developed profiles with distinct A, B, and C horizons. 
The horizons are less clistinct in the glacial Lake Agassiz 
and Dakota areas. The only soils in the county showing 
little development are the inextensive soils forming in 
recent alluvium, mainly along the Wild Rice River. 


Classification of Soils 


Soils are placed in narrow classes so that knowledge 
about their behavior within farms, ranches, or counties 
can. be organized and applied. They are placed in broad 
classes so that they can be studied and compared in con- 
tinents or other large areas. In the comprehensive sys- 
tem of soil classification followed in the United States (2), 
the soils are-placed in six categories, one above the other. 
Beginning at the top, the six categories are order, sub- 
order, great soil group, family, series, and type. 

In the highest category the soils of the whole country 
are grouped into three orders, whereas in the lowest 
category thousands of soil types are recognized. The 
suborder and family categories have never been fully de- 


veloped and thus have been little used. Attention has. 
been given largely to the classification of soils into soil 
types and series within counties or comparable areas and 
to the subsequent grouping of series into great soil groups 
and orders. Soil series, type, and phase are defined in 
the Glossary in the back of this report. 

In the highest category of the classification scheme are 
the zonal, intrazonal, and azonal orders (8). The zonal 
order consists of soils with evident, genetically related 
horizons that reflect in their formation the dominant in- 
fluences of climate and living organisms. In the intra- 
zonal order are soils with evident, genetically related 
horizons that reflect the dominant influence of topography 
or parent material over the effects of climate and living 
organisms. In the azonal order are soils that lack dis- 
tinct, genetically related horizons, generally because of 
youth, resistant parent material, or steep topography. 

In table 11 the soil series are classified by order and 
great soil group and important characteristics of the series 
are given. In the following pages is a discussion of the 
morphology of the soil series and a description of a soil 
profile typical of each series. 


Tanin 11.—Sozl series classified by order and great soil growp 


ZONAL ORDER 


Horizon characteristics 
Great soil group Drainage Physiographic position Parent material 
and series Development Texture of Depth 
of B horizon B horizon to Coa 
horizon 
Chernozem soils: Inches 
Aastad__-------- Moderate___.. Clay loam___-} 15-36 | Moderately Nearly level till plain____| Fine loam till. 
good. 

Barnes..-------- Weak__---.-- Loam__-...-- 12-20 | Good__- ~~. Undulating to rolling till | Friable loam till. 
plain. 

Eckman_..------ Weak_.__-__-- Silt loam_.___] 14-84 | Good..._-____- Nearly level to undulating | Deep glacial melt-water 
glacial lake plain, and deposits of fine sand to 
stream terraces, silt loam, 

Forman_.------- Moderate____. Clay loam..--) 12-20 | Good_._.-_.__- Undulating to rolling till | Fine loam till. 
plain. 

Gardena___._-.-- Weak-__-.---- Silt loam.__.- 16-30 | Moderately Nearly level glacial lake | Deep glacial melt-water 

good. plain, deposits of fine sand to 
silt loam. 

Maddock !______- Color of B Loamy fine @) Good.__.-.---- Nearly level to rolling Moderately shallow de- 
horizon sand. glacial lake sand plain. posits of fine sand or 
only. loamy fine sand over 

glacial till or lacustrine 
silts. 

Overly..---..-.- Weak_.-.---- Silt loam or 16-34 | Good____-_-_-- Nearly level to undulating} Deep glacial melt-water 
silty clay glacial lake plain, and deposits of silt loam or 
loam. stream terraces. silty clay loam, 

Renshaw_______. Weak__.-__--- Sandy loam 18-30 | Good___.-.--_- Nearly level and undu- | Moderately shallow de- 
to clay lating glacial outwash posits of loam over 
loam, plains. granitic gravel and 

sand. 


See footnotes at end of table. 
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Tanie 11.—Soil series classified by order and great soil growp—Continued 


ZonaL Orper—Continued 


Great soil group 
and series 


Horizon characteristics 


Development 
of B horizon 


Chernozem soils— 


Continued 
Spottswood____-- 


Texture of 
B horizon 


Sandy loam 
to clay 
loam. 


Loam to clay 
loam. 


Sandy loam 
to clay 
loam. 


Solonchak soils: 


Bearden___------ 


Divide_.-___-.-- 


Glyndon____-.-- 


Hamerly_-..---- 


Hegne..____---- 


Humic Gley soils: 
Arveson.__-..--- 


Dimmick..-__... 


Gannett_..-___-- 


No B horizon_ 


No B horizon-_ 


No B horizon_ 


No B horizon. 


No B horizon_ 


No B horizon. 


No B horizon_ 


No B horizon_ 


No B horizon. 


No B horizon_ 


See footnotes at end of table. 


No B horizon_ 


No B horizon. 


No B horizon_ 


No B horizon_ 


No B horizon. 


No B horizon. 


No B horizon_ 


No B horizon. 


No B horizon_ 


Silty clay or 
clay. 


No B horizon_ 


: Drainage 
Depth 
to Ces 
horizon 
Inches 
24-30 | Good.--_------ 
15-36 | Moderately 
good. 
30-40 | Good____-_-.~_ 
INTRAZONAL ORDER 
<15 | Moderately 
good to im- 
perfect. 
< 163) Poorest eee. 
<15 | Poor._--------- 
<15 | Moderately 
good to im- 
perfect. 
<15 | Moderately 
good. 
<15 | Moderately 
good. 
18 | Podriacsseseece 
<15 | Moderately 
good. 
310-30 | Poor and very 
poor. 
310-20 | Poor and very 
poor. 
@ Very poor- ____- 


Physiographic position 


Parent material 


Nearly level glacial out- 
wash plain. 


Nearly level till plain__-- 


Nearly level glacial out- 
wash plain. 


Moderately shallow de- 
posits of loam over shaly 
gravel and sand. 


Friable loam till. 
Moderately shallow de- 


posit of loam over shaly 
gravel and sand. 


Nearly level: glacial lake 
plain. 


Level areas or broad, 
shallow depressions in 
glacial lake plain. 


Level areas; broad, shal- 
low depressions; or 
long, narrow depres- 
sions in the glacial lake 
plain. 


Nearly level outwash 
plain. 


Nearly level glacial lake 
plain. 


Nearly level glacial till 
plain. 


Nearly level glacial lake 
plain, 


Nearly level sandy glacial 
lake plain. 


Closed depressions or 
floors of swales in 
glacial lake plain. 


Flat depressions of the 
glacial lake plain. 


Depressions in sandy 
glacial lake plain. 


Deep glacial lake’ sedi- 
ments of silt loam or 
silty clay loam. 


Deep glacial melt-water 
deposits of fine sand to 
silt loam. 


Deep glacial lake deposits 
of silt loam or silty clay 
loam, 


Modcrately shallow loamy 
glacial alluvium over 
granitic gravel and 
sand, 


Deep glacial lake deposits 
of fine sand to silt loam. 


Fine or friable loam till. 


Deep glacial lake deposits 
of silty clay or clay. 


Moderately shallow de- 
posits of fine sandy 
Joam or loamy fine sand 
over lacustrine silts. 


Deep glacial lake deposits 
of fine sand, 


Deep glacial melt-water 
deposits of silty clay or 
clay. 


Deep glacial melt-water 
deposits of fine sand or 
loamy fine sand. 
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Great soil group 
and series 
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Horizon characteristics 


Development 
of B horizon 


Humic Gley soils— 


Continued 
amar_____.-__- No B horizon_ 
Lamoure.__----- No B horizon_ 
Parnell____-.---- Moderate 
Perella__--_.-.-- Moderate 
Rauville.__-_..-- No B horizon_ 
Planosols: 
Tetonka____---2- Strong 
Grumusols: 
Fargo_-----.---- Weak___-- 
Solonetz soils: 
Aberdeen__.__--- Strong 
(strongly 
solodized). 
Cresbard___.-..- Strong 
(strongly 
solodized). 
Texline___------- Strong 
(weakly 
solodized). 
Stirum...2.0.2-- Moderate 
Alluvial soils: 
Fairdale._.-_-.-- No B horizon. 
La Prairie_...-_- Weak---_- 


See footnotes at end of table. 


INTRAZONAL Orper—Continued 


Texture of 
B horizon 


No B horizon_ 


No B horizon. 


Clay loam to 
clay. 


Silty clay__.. 


No B horizon_ 


Clay loam to 
clay. 


Silty clay or 
clay. 


Silty clay 
loam to 
clay. 


Clay loam to 
clay. 


Loam or 
sandy clay 
loam. 


horizon 


Inches 
35-45 


15-25 


30-40 


30-40 


@) 


25-40 


415-25 


20-30 


20-30 


15-25 


15-25 


Drainage 


Imperfect_..-_- 


Imperfect and 
poor. 


Poor and very 
poor. 


Imperfect and 
poor. 


Very poor. .__-- 


Imperfect and 
poor. 


Moderately 
good and 
imperfect. 


Moderately 
good and 
imperfect. 


Moderately 
good and 
imperfect, 


AZONAL ORDER 


Physiographic position 


Parent material 


Swales in sandy glacial 
lake plain where topog- 
raphy has been modi- 
fied in places by wind. 


Wet bottom lands. ___-_- 


Closed depressions in 
glacial till plain. 


Shallow depressions in 
glacial lake plain. 


Depressions or swales in 
bottom lands. 


Depressions in the till 
plain or glacial lake 
plain. 


Nearly level glacial lake 
plain. 


Nearly level glacial lake 
plain with microrelicf 
in inches. 


Very shallow small dips 
or depressions in till 
plain. 


Flat glacial lake plain 
with microdepressions. 


Level depressions in 
sandy glacial lake 
plain. 


No B horizon. 


Silt loam or 
silty clay 
loam. 


() 


20-40 


Moderately 
good and 
good, 


Moderately 
good. 


Nearly level bottom land 
dissected by abandoned 
stream or river chan- 
nels, 


Nearly level bottom land 
dissected by abandoned 
stream or river chan- 
nels, 


Deep glacial melt-water 
deposits of fine sand or 
loamy fine sand. 


Postglacial deposits of silt 
loam or silty clay loam. 


Loam till or mantle of 
local loam to clay allu- 
vium deposited over till. 


Deep glacial melt-water 
deposits of fine sand to 
silt loam. 


Stratified alluvium ranging 
from sandy loam to 
clay; substratum may 
be loose sand or gravel. 


Loam till or mantle of 
loam to clay alluvium 
over till. 


Deep glacial melt-water 
deposits of silty clay or 
clay. 


Deep glacial lake deposits 
ranging from silt loam 
to clay. 


Fine loam till. 


Deep glacial lake deposits 
of clay. 


Deep glacial melt-water 
deposits ranging from 
fine sandy loam to fin 
sand, : 


Postglacial deposits of 
sandy loam to silty clay 
loam. 


Postglacial deposits of 
silt loam or silty clay 
loam. 
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Taste 11.—Soil series classified by order und great soil growp—Continued 


AZONAL Orper—Continued 


Horizon characteristics 
Great soil group Drainage Physiographic position Parent material 
and series Development Texture of Depth 
of B horizon B horizon to Cy, 
horizon 
Regosols: Inches : 

Buse__----..---- No B horizon_} No B horizon_| 4 4-12 | Excessive.____-- Tops of knolls, ridges, | Friable or fine loam till. 
and hills in rolling and 
strongly rolling topog- 
raphy, 

Hecla §______-__- No B horizon | No B horizon @) Moderately Nearly level to hummoc- | Deep glacial melt-water 
in most in most good. ky sand of glacial lake deposits of fine sand or 
places. places. plain. loamy fine sand. 

Sioux. _-..-.----- No B horizon_| No B horizon. <15 | Excessive._____. Nearly level outwash Shallow deposits of loam 
plains or sloping and or sandy loam over 
steep escarpments of gravel or sand. 
terraces. 

Valentine.______. No B horizon.| No B horizon. @) Excessive... __-- Hilly and hummocky Deep glacial melt-water 
sand of glacial plain deposits of fine sand. 
where topography has 
been modified by wind. 

Delis eos ita oe No B horizon_| No B horizon_) ? 4-12 | Excessive.______ Rolling and hilly slopes | Deep silty lacustrine de- 
on points of terrace posits. 
escarpments. 

if 


' Maddock soils grade toward Regosols if a B horizon has not 
developed. 

2 No Cea horizon. 

3 No Cea horizon in some places. 


Zonal order 


In Sargent County all the soils in the zonal order are 
in the Chernozem great soil group. 


CHERNOZEM SOILS 


The soil series in this great soil group are the Aastad, 
Barnes, Eckman, Forman, Gardena, Maddock, Overly, 
Renshaw, Spottswood, Svea, and Wessington. The soils 
in these series formed under a dense vegetation of 
tall and mid grasses. These soils have weak or mod- 
erate horizonation in the Ai, Bs, and C,. and C horizons 
and in the D,, and D horizons if those horizons are pres- 
ent. Maddock, Renshaw, Spottswood, and Wessington 
soils have D., and D horizons. 

Except for some Hecla soils that grade toward Cherno- 
zems, all Chernozem soils in the county have a structural 
B horizon in which the prisms are weak to strong and 
medium or coarse. The B horizon of the Forman and 
Aastad soils has a compound prismatic-blocky structure 
in which the blocks are generally stronger than the prisms. 
The B horizon of the Hecla soils is distinguishable only by 
color. Only in the Forman and Aastad soils has enough 
clay accumulated for the B horizon to be classified as a 
textural B. The B horizon of the Forman and Aastad 
soils has continuous, distinct clay films on all ped faces. 

In all the soils the A, horizon is high in organic matter 
and is dark colored. It has a value of less than 2 and a 


4 Weakly expressed Cy, horizon. 
5 Heela soils grade toward Chernozems if a weak B horizon has 
developed. 


chroma of less than 1 in moist soil. The B, horizon, even 
where weakly expressed, has a stronger chroma than the 
A, horizon. The C,, horizon is weakly or moderately ex- 
pressed. It contains films and threads of segregated lime, 
small to large, soft nodules of nearly pure calcium car- 
bonate, or calcium carbonate in the form of lime flour. 

Aasrap sertus—Aastad soils are moderately well 
drained Chernozems that developed in loam or light clay 
loam, calcareous glacial till. These soils have a thick, 
black A, horizon and a dark-colored B, horizon that is 
stained with organic matter and’ has a compound pris- 
matic-blocky structure. Continuous, distinct clay films 
are on the faces of all peds in the B, horizon. The segre- 
gated lime in the distinct C.. horizon occurs mainly as 
masses of lime flour and in films. 

The Aastad soils are in the same catena as the Forman 
soils. This association with Forman soils distinguishes 
the Aastad soils from the Svea soils. In addition, the B 
horizon of Aastad soils has stronger structure than that 
of the Svea soils and more distinct clay films on the prisms 
and. blocks. 

Typical profile: 

Aa--0 to 7 inches, black (10YR 2.5/1) clay loam, black (N 
2/0) when moist; fine, granular structure; slightly 
hard when ary, very friable when moist, and slightly 
sticky and slightly plastic when wet; clear grains of 


quartz sand common throughout; abrupt, smooth 
boundary. 
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B.—7 to 14 inches, black (1JO¥R 2.5/1) clay loam, black (10YR 
2/1) when moist; weak, fine prisms with indistinct 
elay films; hard when dry, friable when moist, and 
sticky and plastic when wet; clear grains of quartz 
sand common throughout; diffuse boundary. 

B.—14 to 17 inches, very dark grayish-brown (2.5Y 3/2) clay 
loam, black (2.6Y 2/2) when moist ; moderate, medium 
prisms and blocks with distinct, continuous clay films ; 
firm when moist, sticky and plastic when wet; strongly 
ealeareous without segregated lime; wavy boundary. 

Cear—17 to 28 inches, light olive-brown (2.5Y 5/4) loam, olive 
brown (2.5Y 4/4) when moist; moderate, fine, blocky 
structure; hard when dry, firm or friable when moist, 
slightly sticky and plastic when wet; very strongly 
caleareous; soft segregated lime forming many fine, 
white threads and nodules and coatings on pebbles. 

Ccss—28 to 82 inches, light yellowish-brown (2.5Y 6/3) loam, 
grayish brown (2.5Y 5/2) when moist; many prom- 
inent mottles of strong brown (7.5YR 5/6) when dry 
or moist, white (2.5Y 8/2) when dry, and light gray 
(2.5Y 7/2) when moist; fine, blocky structure; hard 
when dry, friable when moist, and slightly sticky and 
slightly plastic when wet; strongly calcareous; many 
threads of segregated lime; soft line coatings around 
pebbles and in pebble sockets. 

Cear—32 to 48 inches, light yellowish-brown (2.5Y¥ 6/2) loam 
mottled with brownish yellow and dark gray (10YR 
6/6 and 2.5Y 4/0); grayish brown (2.5¥ 5/2) when 
moist, with mottles of yellowish brown and very dark 
gray (LOYR 5/8 and 2.5Y¥ 3/0) ; hard when dry, friable 
when moist, sticky and plastic when wet; strongly 
calcareous; many threads of segregated lime; soft 
lime coats on pebbles and in sockets of pebbles. 

Gos—43 to 60 inches, loam that is grayish brown (2.5¥ 5/2) 
when moist and is prominently mottled with white 
(2.5Y 8/2), gray (N 5/0), and olive brown (2.5Y 4/8) ; 
fine, blocky structure; sticky and plastic when wet; 
strongly calcareous; small amount of segregated lime ; 
common nests of gypsum crystals. 


The structure of the B horizon ranges from moderate, 
medium, prismatic and blocky to strong, medium and fine, 
blocky. Distinct clay films are on even the finest peds. 
Clay films and organic.stains coat the medium and coarse 
prisms and extend deep into the horizon of segregated lime. 

Baryes sertmus—Barnes soils developed in calcareous 
glacial till and are deep, dark colored, and well drained. 
Florizonation is moderate and is based on differences of 
color and structure in the Ay, B., and C.. horizons. The 
clay increase in the B, horizon over the content of clay 
of.the A, horizon is small, if any. Lime is segregated in 
soft films and in soft flourlike masses. 

The Barnes soils have a profile similar to that of the 
Forman soils and occupy similar positions on the till land- 
scape. The Barnes soils, however, have weaker structure 
than the Forman soils and a lower content of clay in the 
B, horizon. Also, only patches of clay films are on prism 
faces in the B horizon of Barnes soils, whereas Forman 
soils have continuous, distinct clay films on all ped faces. 
The Barnes soils are higher and better drained than Svea 
soils. 

Typical profile: 

Aip—0O to 7 inches, very dark gray (10YR 3/1), granular loam, 
black (10YR 2/1) when moist; slightly hard when 
dry, friable when moist; abrupt, smooth boundary as 
a result of tillage. 

B.—7 to 11 inches, dark-gray (10YR 4/1) light clay loam, very 
dark gray (10YR 3/1) when moist; tongues from the 
Aip horizon; moderate, medium, prismatic structure ; 
very hard when dry, friable when moist, sticky and 


plastic when wet; patches of clay films on vertical 
faces of prisms; diffuse, smooth boundary. 


Cea—11 to 25 inches, very pale brown (10YR 8/8) loam, light 
yellowish brown (10¥R 6/4) when moist; weak, 
coarse, prismatic structure; strongly calcareous with 

large soft masses of lime flour. 

C:—25 to 40 inches, very pale brown (10YR 7/4) light clay 

oam, yellowish brown (1OYR 5/4) when moist; weak, 

coarse, prismatic’ structure; calcareous. 

C.—40 to G60. inches, .pale-yellow (2.5Y 7/4) light clay 

oam mottled with white (2.5Y 8/2) and red (2.5YR 

5/8); Hght olive brown (2.5Y 5/4) when moist, and 

mottled with light gray (2.5Y 7/2) and red (2.5YR 

4/8) ; caleareous. 


The depth to the C.. horizon ranges from 10 to 20 inches. 
The B, horizon is generally moderate, prismatic, but in 
some places it is strong, prismatic and breaks to weak, 
blocky. 1% 

Eexaran sertes.—In the Eckman series ave deep, dark- 
colored, well-drained soils that developed in calcareous silt 
deposited by glacial melt water. These soils have a black 
or very dark gray A, horizon and a B, horizon with weak 
to moderate, prismatic structure. The C,, horizon is dis- 
tinct but not prominent. The parent material is generally 
silt loam or very fine sandy loam. It contains a high 
percentage of silt, fine sand, and very fine sand and a very 
low percentage of coarser sand. These characteristics of 
the parent material distinguish the Eckman soils from the 
Barnes soils, 

Eckman soils have better drainage and more prominent 
horizons than the Gardena soils, which are the moderately 
well drained catenary associates. 

Typical profile: 

Aip—O to 8 inches, dark grayish-brown (10YR 4/2) silt loam, 
very dark gray (1OY¥R 3/1) when moist; weak, fine, 
granular structure; slightly hard when dry, very 
friable when moist; noncalcareous; abrupt, smooth 
boundary. ‘ ; 

B:—8 to 16 inches, light yellowish-brown (10YR 6/4) silt loam, 
yellowish brown (10Y¥R 5/4) when moist; weak, 
coarse, prismatic structure; hard when dry, friable 
when moist. 

Cen—16 to 34 inches, white (2.5Y- 8/2) silt loam, light yellow- 
ish brown (2.5Y 6/4) when moist; weak, course, sub- 
angular blocky structure; soft when dry, very friable 
when moist. 

C,\—34 to 46 inches, pale-yellow (2.5Y 8/4) silt loam mottled 
with olive yellow (2.5¥ 6/6) ; light olive brown (2.5Y 
5/4). mottled with light olive brown (2.5Y 5/6) when 
moist; weak, fine and very fine, blocky structure; 
slightly hard when dry, very friable when moist; cal- 
careous. 

C:—46 to 60 inches, pale-yellow (2.5¥ 7/4) silt loam with 
common, distinct mottles of brownish yellow (LOYR 
6/6) and reddish yellow (7.5YR 6/8 and 7/8); light 
Olive brown (2.5Y 5/4) when moist, with mottles of 
yellowish brown (10¥R 5/6) and strong brown (7.5YR 
5/8) ; slightly hard when dry, very friable when moist; 
caleareous. 

The A, horizon of Eckman soils ranges from 6 to 10 
inches in thickness. The Cea horizon is weakly to mod- 
erately expressed. The profile, in some places, has a high 
content of silt to a depth of 5 feet. And in other places 
there is a high content of fine and very fine sand below a 
depth of 2 feet. 

Forman sertes—The Forman series consists of deep, 
well-drained sotis that developed under native tall grasses 
in calcareous Joam or light clay loam glacial till. The 
loam surface layer has a weak, granular or erumb struc- 


ture. 
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The Forman soils have a higher content of clay than 
have the Barnes soils, and stronger structure in the B, 
horizon. Continuous, distinct clay films cover all faces of 
prisms and blocks in the B. horizon of the Forman soils 
but occur only as patches on the vertical faces of prisms 
in the Barnes soils. The Forman soils are better drained 
than the Aastad soils and have a brighter colored B 
horizon. 

Typical profile: 


Aip—0 to 8 inches, very dark gray (10YR 3/1) loan, black 
(1OYR 2/1) when moist; weak, fine, crumb structure; 
Slightly hard when dry, very friable when moist; 
abundant, clear, very fine and fine quartz sand; 
abrupt, smooth boundary as a result of tillage. 

Bz—8 to 14 inches, brown (10YR 4.5/3) clay loam, dark brown 
(10YR 8.5/3) when moist; continuous, thick tongues 
of material from <A: horizon; moderate, medium 
prisms and blocks; continuous, distinct clay films of 
very dark grayish brown (10YR 3/2), when dry or 
moist, on all ped faces; very hard when dry, friable 
when moist, sticky and plastic when wet; diffuse, 
smooth boundary. 

Bs—14 to 17 inches, grayish-brown (2.5Y 5/2) clay loam, dark 
grayish brown (2.5Y 4/2) when moist; tongues of 
material from A. horizon; moderate, coarse, prismatic, 
blocky structure; many patches of clay films on ver- 
tical faces of prisms; prism faces have a coating that 
is dark grayish brown (10Y¥R 8.5/2) when dry and 
very dark grayish brown (10Y¥R 3/2) when moist; 
very hard when dry, firm when moist, sticky and plas- 
tic when wet; mildly to moderately calcareous on in- 
side of prisms and blocks. 

Cent—17 to 26 inches, light yellowish-brown (2.5Y 6/3) clay 
loam, light olive brown (2.6Y 6/4) when moist; many, 
small, soft concretions of lime that are white (2.5Y 
8/2) when dry or moist; weak, coarse, prismatic struc- 
ture; few patches of clay films on the vertical faces 
of prisms; hard when dry, friable when moist, sticky 
and plastic when wet; very strongly caleareous; dif- 
fuse boundary. 

Ceas—26 to 44 inches, light yellowish-brown (2.5Y 6/3) clay 
loam ; very strongly calcareous, but less segregated 
lime than in horizon above; hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; diffuse boundary. 

C—44 to 60 inches, light yellowish-brown (2.5Y 6/3) loam; 
light olive brown (2.5Y 5/4) when moist, with eom- 
mon, distinct mottles of grayish brown and white 
(2.5Y 5/2 and 8/2); strongly calcareous; common, 
fine, soft concretions of lime; many small nests of 
gypsum crystals; weak, coarse prisms breaking to 
weak, fine blocks; hard when dry, friable when moist. 


The surface layer of the Forman. soils ranges from 5 
to 9 inches in thickness. Some profiles have a Bs. hori- 
zon. The depth to the lime zone ranges from 12 to 20 
inches. A Cc, horizon occurs where there are many large 
nests of gypsum crystals in the parent till. 

Garprna sertes.—The Gardena series consists of deep, 
dark-colored, moderately well drained soils that developed 
in smooth, medium-textured deposits from glacial melt 
water. These soils have slight horizonation. Only small 
differences in color and structure can be seen in the grad- 
ual transition of the thick, black A, horizon to the dark- 
colored B horizon. The B horizon is underlain by a 
weakly to moderately expressed C., horizon. 

The Gardena soils have a thicker A, horizon and a 
weaker B, horizon than the well-drained Eckman soils and 
are deeper to the C,, horizon. The Gardena soils have 
formed in lacustrine material that feels smooth because it 
contains a high percentage of silt and very fine sand. In 


contrast, the Aastad soils have formed in glacial till that 
contains clay, silt, and sand in about equal amounts and, 
consequently, feel gritty. 

Typical profile: 


A:—O to 14 inches, dark-gray (10YR 4/1) silt loam, black 
(10YR. 2/1) when moist; moderate, fine, granular 
structure; soft when dry, very friable when moist; 
noncalcareous; gradual boundary. 

B.—14 to 20 inches, dark grayish-brown (10YR 4/2) silt loam, 
very dark brown (10YR 2/2) when moist; compound 
structure of weak, medium prisms, subangular blocks, 
and moderate, fine granules; slightly hard when dry, 
very friable when moist; noncalcareous; clear, smooth 
boundary, 

Cea—20 to 30 inches, light-gray (2.5Y 7/2) silt loam, grayish 
brown (2.5Y 5/2) to light olive brown (2.5¥ 5/4) 
when moist; massive (structureless) ; many pores; 
slightly hard when dry, very friable when moist; 
strongly calcareous; moderate amount of lime in 
threads and films; gradual boundary, 

C—30 to 60 inches, pale-yellow (2.5¥ 7/4) silt loam with com- 
mon, coarse, faint mottles of light gray (2.5Y 7/2); 
light yellowish brown (2.5Y 6/4) when moist, with 
mottles of light brownish gray (2.5Y 6/2); massive 
(structureless) ; many pores; soft to slightly hard 
when dry; calcareous. 


The A, horizon of Gardena soils ranges from 8 to 16 
inches in thickness. The substratum is generally very 


fine sand or silt loam, but the range is from silt loam to 
fine sand. 

Mavpock seris.—In the Maddock series are deep, ex- 
cessively drained soils that developed in sand deposited 
by glacial melt water, and well-drained, moderately shal- 
low soils that developed in sandy material over glacial 
till. Most. Maddock soils in Sargent County are moder- 
ately shallow. They have a thin to moderately thick A, 
horizon, a weak B horizon, and a D horizon in which lime 
has accumulated. 


Maddock soils are better drained and are higher in the 
landscape than. the Hecla soils. 
Soil profile: 


A:-—0 to 5 inches, dark-gray (10YR 4/1) fine sandy loam, black 
(10YR 2/1) when moist; weak, fine, granular struc- 
ture; very friable when moist; noncalcareous. 

Bi—5 to 15 inches, dark-gray (10YR 4/1) fine sandy loam, 
black (10YR 2/1) when moist; weak, medium, pris- 
matic structure; very friable when moist. 

C—15 to 18 inches, grayish-brown (10YR 5/2) fine sandy loam, 
dark grayish brown (10YR 4/2) when moist; weak, 
medium, blocky structure; very friable when moist. 

D:—18 to 23 inches, light yellowish-brown (2.5Y 6/4) clay 
loam, light olive brown (2.5Y 5/4) when moist; mod- 
erate, coarse, blocky structure; hard when dry, friable 
when moist; weakly calcareous. 

D..—23 to 40 inches, pale-yellow (2.5Y 7/4 and 8/4) silt loam, 
light olive brown (2.5¥ 5/4) when moist; slightly 
hard when dry, very friable when moist, slightly 
sticky and slightly plastic when wet; strongly cal- 
careous. 

D-—40 to 60 inches, pale-yellow (2.5Y 7/4) clay loam, light 
olive brown (2.5Y 5/4) when moist; hard when dry, 
firm when moist, sticky and plastic when wet; 
ealeareous, 


Maddock soils in Sargent County have developed in 
deep sands, are excessively drained, and in many places 
do not have a B horizon. Where a-B horizon has not 
developed, Maddock soils grade toward Regosols. In 
some moderately shallow phases, the substratum is silty 
to clayey, lacustrine deposits or glacial till. 
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Overty sertes—In the Overly series ave deep, dark- 
colored, moderately well drained soils that formed in silt 
loam or silty clay loam, glacial lacustrine deposits. These 
soils have a thick, black A, horizon, a weak or moderate, 
prismatic B. horizon, and a distinct C., horizon. 

The Overly soils are in the same catena as the Bearden 
(calcareous Solonchak) soils, ‘The Overly soils, however, 
are better drained than the Bearden soils, which do not 
have a B horizon. They have formed in finer textured 
materials than the Gardena soils. A typical profile of 
Overly soils resembles that of the Aastad soils, but the 
Aastad soils formed in glacial till instead of glacial 
lacustrine deposits. 

Typical profile: 

Aip—0 to 8 inches, dark-gray (10YR 4/1) silty clay loam, black 
(N 2/0) when moist; very fine, granwar structure; 
hard when dry, friable when moist. 

B.—8 to 16 inches, very dark gray (1LOYR 8/1) silty clay, black 
(10YR 2/1) when moist; weak, coarse, prismatic 
structure; hard when dry, friable when moist, sticky 
and plastic when wet. 

Crar—16 to 28 inches, light-gray (2.5¥ 7/2) silty elay loam, 
grayish brown (2.5Y 5/2) when moist; very fine, 
granular structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastie when 
wet; strongly calcareous. 

CGeaz—28 to 36 inches, brownish-yellow (10YR 6/G) and pale- 
yellow (2.5Y 7/4) silty clay loam, yellowish brown 
(10¥R 5/6) and light yellowish brown (2.5Y 6/4) 
when moist; very fine, granular structure; strongly 
calcareous. 

C:—36 to 44 inches, brownish-yellow (10YR 6/6 and 6/8) silty 
clay loam with a few, fine, distinct mottles of reddish 
yellow (7.5YR 6/6); yellowish brown (10YR 5/6) 
when moist, with mottles of strong brown (7.5YR 
5/6) ; hard when dry, friable when moist; slightly cal- 
careous; contains some small pebbles and shale 
particles. 

C.—44 to 60 inches, brownish-yellow (10YR 6/6) silt loam with 
many mottles of white (2.5¥ 8/2) and reddish yellow 
(7.5¥R 6/6); yellowish brown (10YR 5/6) when 
moist, with mottles of light gray (2.5Y 7/2) and strong 
brown (7.5YR 5/6) ; soft when dry, very friable when 
moist; slightly calcareous. : 

The A, horizon in Overly soils ranges from 6 to 14 
inches in thickness and is silt loam or silty clay loam. In 
some places the substratum consists of alternating layers 
of silt loam and silty clay loam. 

RensHaw sertes.—The soils of the Renshaw series are 
moderately deep and well drained. They have formed in 
loamy glacial alluvium over loose gravel, sand, or both. 
These soils have a thin to moderately thick A, horizon 
over & Bz horizon. The B horizon contains no more clay 
than the A, and has a moderate, prismatic structure. The 
B, horizon is underlain by a zone of lime accumulation in 
the substratum, which is gravel, sand, or both. 

The Renshaw soils have a thinner mantle of loamy al- 
luvium over the substratum than the Wessington soils. 
The gravelly or sandy substratum of the Renshaw soils 
is granitic, whereas that of the Spottswood soils in Sar- 
gent County contains 10 to 25 percent shale and other 
soft rock. 

Soil profile: 

A:—0 to 17 inches, very dark gray (10YR 3/1) loam, black 
(10YR 2/1) when moist; fine, granular structure; 
slightly hard when dry, very friable when moist. 

B;—17 to 25 inches, very dark gray (10YR 3/1) loam, black 
(10YR 2/1) when moist; weak, coarse, prismatic 
structure; hard when dry, friable when moist. 


Dea—25 to 30 inches, white and light brownish-gray (2.5Y 
8/2 and 6/2) gravelly loam, grayish brown and dark 
grayish brown (2.5Y 5/2 and 4/2) when moist; 
strongly calcareous. 

D—230 to 60 inches, mixed granitic gravel and coarse sand. 


This profile just described has a thicker A, horizon than 
is considered the modal for the series. The A, horizon 
ranges from 6 to 18 inches in thickness. The thickness of 
the loamy alluvium ranges from 18 to 86 inches. 

Srorrswoop sertes.—The Spottswood soils are moder- 
ately well drained and moderately shallow. They have 
formed in. shaly loam glacial alluvium over shaly gravel, 
sand, or both. These soils have a moderately thick A, 
horizon. The B horizon, if present, contains Tittle or no. 
more clay than the A, horizon and has a moderate or weak, 
prismatic structure. 

The Spottswood soils occur with the Wessington soils 
but have a thicker solum and thicker A, horizon. They 
formed in more shaly material than the Renshaw soils. 

Typical profile: 


Ai—O to 5. inches, very dark gray (10YR 3/1) loam,.black 
(10¥R 2/1) when moist; weak, medium, subangular 
blocky structure breaking to very fine, granular struc- 
ture; soft when dry, very friable when moist; abrupt, 
smooth boundary. . 

Aw—5 to 18 inches, dark-gray (1OYR 4/1) loam, black (10YR 
2/1) when moist; weak, coarse, prismatic structure 
breaking to very fine, granular structure; soft when 
dry, very friable when moist, 

Be—18 to 29 inches, grayish-brown (2.5Y 5/2) coarse sandy 
loam, very dark grayish brown (2.5Y 3/2) when 
moist; weak, coarse, prismatic structure; prisms 
coated with dark gray (10YR 4/1, dry) and very dark 
grayish brown (10YR 3/2, moist); hard when dry, 
friable when moist. 

Di—29 to 38 inches, light brownish-gray (2.5Y 6/2) coarse 
sand, dark grayish brown (2.5Y 4/2) when moist; 
loose when dry or moist; single grain (structureless) ; 
50 percent or more of material is shale particles that 
give the moist material coherence under pressure. 

D..-——-38 to 50 inches, light-gray (2.5Y 7/2) coarse sand, grayish 
brown (2.5Y 5/2) when moist; many shale particles; 
strongly calcareous. 

D:—50 to 60 inches, light brownish-gray (2.5Y 6/2) coarse 
sand, dark grayish brown (2.5Y 4/2) when moist; 
slightly calcareous; many reddish to clear, colorless 
grains of quartz sand. 

The Spottswood soils in Sargent County do not always 
have a B horizon. In broad swales, the dark color of the 
A, horizon extends deep in the profile and becomes grad- 
ually lighter without an increase in chroma until it 
reaches the substratum, 

Svea sermms.—Svea soils are moderately well drained 
and have formed in loam or light clay loam calcareous till. 
They are in the same catena as the Barnes soils but have a 
thicker solum, a thicker A, horizon, and a darker colored 
B horizon. The Svea soils are similar to the Aastad soils 
but are coarser textured and have a less distinct B horizon. 
Svea soils and Gardena soils are similar, but the Gardena 
soils have formed in medium-textured lacustrine material 
instead of calcareous till. 

Typical profile: 

Aap—0O to 7 inches, very dark gray (10Y¥R 3/1) loam, black 
(10YR 2/1) when moist; fine, granular structure; 
friable when moist, slightly sticky and slightly plastic 
when wet. 

A,—T to 11 inches, dark-gray (10YR 4/1) loam, very dark 
gray (1LOYR 3/1) when moist; very weak, coarse, sub- 
angular blocky structure, breaking readily to medium 


and fine, granular structure; friable when moist, 
slightly sticky and slightly plastic when wet. 
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B.—11 to 20 inches, grayish-brown (10YR 5/2) clay loam, dark 
grayish brown (10YR 4/2) when moist; moderate, 
medium, prismatic structure; hard when dry, firm 
when moist, sticky and plastic when wet; patches of 
clay films on the vertical faces of prisms. 

Cca—20 to 36 inches, very pale brown (10YR 7/3) loam, brown 
(1LOYR 5/3) when moist; strongly caleareous; lime 
flour and a few, large, soft concretions; soft when dry, 
friable when moist. 

C—36 to 60 inches, light yellowish-brown (10YR 6/4) loam 
and silt loam, yellowish brown (10YR 5/4) when 
moist; few, distinct, gray and brown mottles. 

The B horizon is missing in some places, and in these 
places the Svea soils are similar to the Hamerly soils. 
The depth to the C,, horizon ranges from 15 to 36 inches 
and is shallowest where Svea soils are near Barnes soils. 
The parent material of Svea soils has been reworked by 
water in some places. ; ; 

Werssineron srerres.—The Wessington soils* are mod- 
erately deep and well drained. They developed in glacial 
alluvium that is underlain by shaly sand or gravel con- 
taining 10 to 25 percent shale and other soft rock. These 
soils have a thin to moderately thick A, horizon and a 
dark-colored B, horizon that has a weak or moderate, 
prismatic structure. 

Wessington soils have a thinner solum and a thinner Ay 
horizon than have the Spottswood soils. The parent 
material of the Wessington soils contains more shale than 
that of the Renshaw soils. 

Typical profile: 

Av—0 to 6 inches, dark-gray (10YR 4/1) loam, black (10YR 
2/1) when moist; weak, medium and fine, granular 
structure; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; clear 
boundary. 

B:—6 to 20 inches, dark grayish-brown (10¥R 4/2) loam, very 
dark grayish brown (10Y¥R 3/2) when moist; mod- 
erate, coarse, prismatic structure; hard when dry, fri- 
able when moist, slightly sticky and slightly plastic 
when wet; prism faces are organically stained and 
coated with colors of the Aap. 

D—20 to GO inches, grayish-brown (2.5¥ 5/2) mixed coarse 
sand and gravel containing 50 percent or more shale, 
very dark grayish brown, (2.5Y 3/2) when moist. 

The thickness of the loam over the D horizon ranges 
from 18 to 80 inches. 


Intrazonal order 


_ In Sargent County the soils of the intrazonal order are 
in. the calcareous Solonchak, the Humic Gley, the Plano- 
sol, the Grumusol, and the Solontez great soil groups. 


SOLONCHAK SOILS 


The soil series in the calcareous Solonchak great. soil 
group are the Bearden, Borup, Colvin, Divide, Glyndon, 
Hamerly, Heene, and Ulen. All of these contain soluble 
salts. All the soils except the Hamerly have developed 
in deposits from glacial melt water. The Hamerly soils 
formed in glacial till. The Divide soils are loamy allu- 
vium over granitic gravel and sand. Except for the 
moderately deep Divide soils, all the soils are deep. Na- 
tural drainage ranges from moderately well drained to 
poorly drained. 


5 After this report and map had been prepared for publication, 
the soils called Wessington were classified with soils of the Ford- 
ville series. Similar soils will be called Fordville in other 
publications. 


Modally, the Solonchak soils in the county are cal- 
careous at the surface and have a Coa horizon at a depth 
of less than 15 inches. The range, however, includes soils 
that (1) are noncalcareous at the surface, (2) are cal- 
careous within 6 inches of the surface, and (3) have a Cea 
horizon at a depth of less than 15 inches. In the Solon- 
chak soils, the lime zone is weak to prominent. ‘The Ulen 
and Hegne soils have the most, weakly expressed Cra hori- 
zon, and the Hamerly soils have the most prominent lime 
zone. 

In most places, the dark-colored A, horizon is calcareous 
and is separated from a distinct or prominent C,, horizon 
by a clear lower boundary. In some areas the soils have 
an Aca horizon in which enough lime has accumulated to 
mask the color of the soil and to give the horizon a gray 
to white color. This horizon is lighter colored than the 
A, horizon and is at least 1 value lighter than the under- 
lying C horizon. 

Brarven serts.—lIn the Bearden series are deep, mod- 
erately well drained to imperfectly drained soils that are 
high in lime. These soils developed in silt loam or silty 
clay loam lacustrine sediments. They have a black Ai 
horizon that is calcareous in some areas and is separated 
from a prominent, light-colored C., horizon by a clear, 
irregular boundary. Wide tongues of the A, horizon ex- 
tend deep into the C,, horizon, and thinner tongues extend 
to shallower depths. 

Soil profile: 

Aap—O to 8 inches, dark-gray (10YR 4/1) silty clay loam, black 
(N 2/0) when moist; weak, medium, subangular 
blocky structure; hard when dry, friable when moist, 
slightly sticky and plastic when wet; slightly 
calcareous. 

Aca—8 to 16 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark gray (10YR 3/1) when moist; weak, fine, 
granular structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; very strongly calcareous. 

Cea—16 to 30 inches, pale-yellow (2.5Y 7/4) silty clay loam, 
light yellowish brown (2.5¥ 6/4) when moist, with | 
a few, faint mottles of white and light brownish gray 
(2.5¥ 8/2 and 6/2); weak, medium, granular struc- 
ture; slightly hard when dry, friable when moist; very 
strongly calcareous. 

C:—30 to 34 inches, light yellowish-brown (2.5Y 6/4) silty 
clay loam, pale yellow (2.5Y 7/4) when moist, with 
common mottles of light brownish gray (2.5Y 6/2); 
fine, granular structure; friable when moist; strongly 
calcareous. 

C.—34 to 48 inches, yellowish-brown and brownish-yellow 
(1OYR 5/6 and 6/8) silt loam with common mottles 
of light brownish gray (2.5Y 6/2); yellowish brown 
(10XR 5/4) when moist, with mottles of grayish 
brown (2.5¥ 5/2); friable when moist; slightly 
calcareous. 

Cs—48 to 60 inches, light yellowish-brown and olive-yellow 
(2.5Y 6/4 and 6/6) silt loam with many mottles of 
light gray (2.5Y 7/2); light olive brown (2.5Y 5/4) 
when moist, with mottles of light brownish gray 
(2.5Y 6/2); friable when moist; slightly calcareous. 


The top 6 inches of Bearden soils in some places is free 
of lime. In some places the A, horizon is directly above 
a prominent ©,, horizon; in other places a distinct 
A. horizon separates the A, horizon and the C,.. The 
surface layer ranges from 6 to 16 inches in thickness. 
Alternating layers of silt loam and silty clay loam are 
common in the substratum. 

Borvur serms.—Borup soils developed in sandy and 
silty deposits from glacial melt water and are poorly 
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drained and very poorly drained. These soils have a 
thick, black A, horizon that is calcareous in some places 
and is separated from a prominent C.a horizon by an 
ebrupt, irregular boundary. Tongues of the A, horizon 
commonly extend into the Coq horizon. 

The Borup soils are more poorly drained than the 
Bearden soils and have formed in less clayey materials. 
They are more poorly drained than the Glyndon soils and 
have more olive-colored material in the substratum. 

Typical profile: 

A,—0O to 10 inches, very dark gray (10¥R 8/1) silt loam, 
black (10YR 2/1) when moist; weak, fine, granular 
structure; friable when moist; slightly calcareous. 

Cea--10 to 32 inches, gray and white (10YR 6/1 and 8/1) 
clay loam, dark gray and gray (10YR 4/1 and 6/1) 
when moist; weak, medimn, platy structure; hard 
when dry, friable when moist, sticky and plastic when 
wet; strongly calcareous. 

C,—32 to 44 inches, pale-yellow and white (2.5Y 8/4 and 8/2) 
silt loam, light yellowish brown and pale yellow (2.5Y¥ 
6/4 and 7/4) when moist; friable when moist, slightly 
sticky and slightly plastic when wet; strongly 
ealeareous. 

Cr—44 to 60 inches, white (2.5Y 8/2) silt loam mottled with 
brownish yellow and yellow (10X¥R 6/6 and 7/6); 
light brownish gray (2.5Y 6/2) when moist, with mot- 
tles of yellowish brown and strong brown (10YR 5/6 
and 7.5YR 5/6); friable when moist; calcareous. 

The surface layer is generally 6 to 12 inches thick. 
It is dominantly silt loam but ranges from fine sand to 
silty clay. In many places the entire profile is silt loam, 
but in some places the profile is silt loam to a depth of 
about 8 feet and is sandy below. 

Convin sertes.—Colvin soils are poorly drained .and 
have developed in moderately fine textured glacial lacus- 


trine deposits. These soils have a black A, horizon and 


iu prominent gray or light-gray Cea horizon. 

The Colvin soils and the Borup soils are similar, but 
the Colvin soils formed in moderately fine textured mate- 
rial, whereas the Borup soils formed in, medium-textured 
material. Colvin soils are more poorly drained than the 
Bearden soils. 

Typical profile: 

A;—0 to 10 inches, very dark gray (10Y¥R 38/1) silty clay 
loam, black (10¥R 2/1) when moist; moderate, fine, 
crumb structure in upper part and moderate, very 
fine, blocky structure in the lower part; friable when 
moist, sticky and plastic when wet; noncalcareous, 

Ceax—10 to 14 inches, grayish-brown (2.5¥ 5/2) silty clay 
loam, dark grayish brown (2.5¥ 4/2) when moist; 
moderate, very fine, blocky structure; firm when 
moist, sticky and plastic when wet; calcareous. 

Cear—14 to 17 inches, light brownish-gray (2.5Y 6/2) clay 
loam, brownish gray (2.5Y 5/2) when moist; friable 
when moist, sticky and plastic when wet; strongly 
calcareous. 

Ces—17 to 27 inches, light olive-brown (2.5¥ 5/4) silty clay 
loam, olive brown (2.5Y 4/3) when moist; firm when 
moist, sticky and plastie when wet; many gypsum 
crystals; strongly calcareous, 2 

C,—27 to 60 inches, grayish-brown and light olive-brown (2.5 
5/2 and 5/4) silty clay loam, dark grayish brown and 
olive brown (2.5Y 4/2 and 4/4) when moist; firm 
when moist, sticky and plastic when wet; many gyp- 
sum crystals in the lower part; calcareous. 


The lime zone varies in its degree of prominence and 
in its depth from the surface. The boundary between 
the A, and C.. horizons is gradual in some places but 
generally is clear and irregular. In other places, how- 
ever, the boundary is broken by large masses of soft lime, 
which are surrounded by black or olive colors. 


Divine serres.—Divide soils are moderately deep and 
moderately well drained to imperfectly drained. They 
developed in loamy glacial alluvium over loose, gravelly 
ov sandy outwash. These soils have a black or very dark 
gray A, horizon that is separated from a distinct or 
prominent ©,, horizon by an irregular boundary. Below 
the loose gravel and sand the soil material probably is 
more slowly permeable than that above. A. temporary 
water table is held up, and there is a capillary rise of 
water that brings lime up into the finer material. 

The sequence of the horizons differentiates the Divide 
soils from the Hamerly soils on the till plain, and from 
the Glyndon soils on the glacial Jake plain. 

Typical profile: 

Ar,—0 to 6 inches, dark-gray (10YR 4/1) loam, very dark 
gray (1OY¥R 3/1) when moist; weak, fine and very 
fine, granular structure; hard when dry, very friable 
when moist; slightly calcareous. 

Cex—6 to 16 inches, gray (10YR 5/1) loam, dark gray (10YR 
4/1.) when moist; weak, coarse, prismatic structure ; 
slightly hard when dry, friable when moist; strongly 
calcareous. 

Dea—16 to 26 inches, light olive-gray (5Y 6/2) mixed coarse 
sand and gravel, olive gray (SY 4/2) when moist; 
many shale particles give material weak coherence; 
strongly calcareous. 

D—26 to 60 inches, medium and coarse granitic sand and 
gravel; common shale particles; slightly calcareous. 

The loamy alluvium ranges from 16 to 30 inches in 
thickness. Although this alluvinm is calcareous in some 
areas, the zone of lime accumulation is in the sandy or 
gravelly substratum. 

Giynpon sERTEs.—The Glyndon series consists of deep, 
moderately well drained soils that formed in medium- 
textured, lacustrine deposits. These soils have a dark- 
colored A, horizon that is separated from a prominent 
Cea horizon by a gradual to clear, irregular boundary. 
Lime is disseminated in the Cea and decreases gradually 
in the C horizon. 

The Glyndon soils occur with the Gardena soils but 
differ from them by having a thinner A, horizon, no B, 
horizon, and a C,, horizon closer to the surface. 

Typical profile: 

Aip—0 to 8 inches; dark grayish-brown (10YR 4/2) silt loam, 
very dark brown (10YR 2/2) when moist; weak, 
coarse, blocky structure; slightly hard when dry, fri- 
able when moist; slightly calcareous. 

Cea—8 to 21 inches, light brownish-gray (2.5Y 6/2) silt loam, 
grayish brown (2.5Y 5/3) when moist; wenk, coarse, 
blocky structure; soft when dry, friable when moist; 
very strongly caleareous. 

Cr—21 to 42 inches, pale-yellow (2.5Y 8/4) very fine sandy 
loam, light yellowish brown (2.5Y 6/4) when moist; 
soft when dry, very friable when moist; strongly 
ealeareous. 

C.—42 to 60 inches, pale-yellow (2.5¥ 8/4) very fine sandy 
loam, light yellowish brown (2.5¥ 6/4) when moist, 
with few, medium, distinct mottles of light brownish 
gray and yellowish brown (2.5Y 6/2 and 10YR 5/6) ; 
soft when dary, very friable when. moist, slightly 
calcareous. : 

Tongues of the A, horizon commonly extend deep into 
the Coa horizon. The A, horizon ranges from 6 to 10 
inches in thickness. In some places nests of gypsum 
crystals are at a depth greater than 3 feet. In a sandy 
substratum phase of Glyndon soils, fine sandy loam or 
loamy fine sand generally occurs at a depth greater than 


2 feet. 
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Hamerty sextes.—In Sargent County Hamerly soils 
ave the only calcareous Solonchak soils that have formed 
in glacial till, These soils have a thin to moderately 
thick A, horizon that is generally calcareous and is sep- 
arated from the Cea horizon by a gradual or abrupt, 1r- 
regular boundary. Lime is distributed throughout the 
soil in the form of lime flour. ; ; 

The Hamerly soils occur in irregularly shaped rings 
around morainic depressions that are occupied by the 
Parnell. or Tetonka soils. Hamerly soils also occur on 
irregularly shaped, slight rises, in complex association 
with the Aastad and Svea soils. In plowed fields, many 
closely spaced areas of the Hamerly soils are conspicuous 
where the shallow, light-eray to white Cea horizon is 
exposed. The lime in the Cea horizon accumulates as the 
result of capillary moisture rising from a seasonal perched 
water table. 

Typical profile: 

Aip—O to 8 inches, gray (1OYR 5/1) loam, very dark gray 
(10¥R 3/1) when moist; common, fine specks of white 
(2.5¥ 6/2) when moist and light brownish gray (2.5Y 
8/2) when dry; moderate, medium, granular structure; 
slightly hard when dry, friable when moist; slightly 
calcareous ; abrupt boundary. 

Coa—S to 18 inches, white (2.5Y 8/2) loam, light brownish 
gray (2.5Y 6/2) when moist; wenk, coarse, prismatic 
structure; slightly hard when dry, friable when moist ; 
slightly sticky and slightly plastic when wet; very 
strongly calcareous; lime flour distributed; gradual 
boundary. 

CGr—18 to 25 inches, light yellowish-brown and white (2.5¥ 
6/4 and 8/2) lowm, light olive brown and light brown- 
ish gray (2.5Y 5/4 and 6/2) when moist; weak, 
coarse, prismatic structure; hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; strongly calcareous with films and soft masses 
of segregated lime; gradual boundary. : 

C.—25 to 60 inches, pale-yellow (2.5Y 7/4) clay loam mottled 
with light gray and brownish yellow (2.5¥ 7/1 and 
10YR 6/6) ; light olive brown (2.5¥ 5/4) when moist, 
with mottles of gray and yellowish brown (2.5Y 5/1 
and 10¥R 5/6); massive (structureless) ; hard when 
dry, firm when moist; slightly calcareous; large 
shale fragments in lower part. 

The dark-colored A; horizon may extend gradually to 
a distinct Aja horizon, and that horizon to the Co. The 
depth to the C., horizon varies greatly. In plowed fields 
are mottled patterns of gray, light gray, and white where 
the plow has turned up limy material. 

Hnene szrtes.—In the Hegne series are poorly drained 
soils that developed in glacial Jacustrine deposits of clay. 
These soils have a thin to moderately thick, black A, 
horizon that has a clear or abrupt, irregular boundary 
over a prominent, light-gray C., horizon. The lime, in 
the form of lime flour, decreases in amount with increas- 
ing depth. A gradual boundary separates the C., horizon 
from the Cg. 

The Hegne soils are associated with the Fargo soils in 
a complex pattern. They are a few inches higher than 
Fargo soils in the microrelief. In most places the surface 
of Hegne soils shows a mottled pattern of gray because 
some of the C,. horizon has been mixed with the A, 
horizon. 

Typical profile: 

A:—0 to 10 inches, silty clay that is black (N 2/0) when dry 
or moist; moderate, medium, granular structure; 
very hard when dry, firm when moist, sticky and 
plastic when wet; calcareous. 


Cgca—10 to 20 inches, light-gray and olive-gray (SY 7/1 and 
4/2) clay, olive gray and dark olive gray (5Y 5/2 
and 3/2) when moist; fine and medium, blocky struc- 
ture; extremely hard when dry, very firm when moist, 
very sticky and very plastic when wet; strongly 
calcareous. 

Cg—20 to 32 inches, gray (SY 6/2) clay, olive gray (5Y 5/2) 
when moist; fine and medium, blocky structure; ex- 
tremely hard when dry, firm when moist, very sticky 
and very plastic when wet; calcareous. 

Cgz—82 to 88 inches, white and light-gray (5¥ 8/1 and 7/2) 
clay, white and olive gray (SY 8/2 and 5/2) when 
moist; medium, blocky structure; extremely hard 
when dry, firm when moist, very sticky and very 
plastic when wet; caleareous. 

Cse—38 to 60 inches, pale-olive (5¥ 6/3) clay mottled with 
white and olive yellow (5Y 8/1 and 2.5Y 6/6) ; olive 
(5Y 5/3) when moist, with mottles of white and light 
olive brown (5Y 8/2 and 2.5Y 5/6); massive (strue- 
tureless) ; extremely hard when dry, firm when moist, 
very sticky and very plastic when wet; calcareous. 

The A, horizon ranges from 6-to 14 inches in thickness, 
but wide tongues of it extend deep into the Cgea horizon. 
The texture of the A, horizon is silty clay or clay. 

Utew serres—The Ulen soils are moderately well 
drained or imperfectly drained and have formed in sandy 
glacial deposits. The A, horizon of these soils is mod- 
erately thick or thick and very dark gray. It is under- 
lain by a C., horizon that is strongly calcareous, but weakly 
expressed. In Sargent County, the Ulen soils have a more 
weakly expressed lime zone than have other Solonchak 
soils in which the difference in color between the A, and 
Cea horizons is not prominent. 

The Ulen soils occur with Hecla soils but differ from 
those soils by having a calcareous profile and no B horizon. 

Typical profile: 

Au—0 to 10 inches, dark-gray (10YR 4/1) fine sandy loam, 
very dark gray (10YR 3/1) when moist; weak, fine, 
granular structure; very friable when moist; slightly 
caleareous. 

Aiz—10 to 18 inches, dark grayish-brown (10YR 4/2) loamy 
fine sand, very dark grayish brown (10¥R 3/2) when 
moist; very weak, medium, prismatic structure; very 
friable when moist; slightly calcareous. 

Cea—18 to 80 inches, grayish-brown (10YR 5/2) loamy fine 
sand, dark grayish brown (10¥R 4/2) when moist; 
weak, granular structure; very friable when moist; 
strongly calcareous. 

C:—30 to 38 inches, light brownish-gray (2.5Y 6/2), loose fine 
sand, grayish brown (2.5¥ 5/2) when moist; strongly 
calcareous. 

C.—88 to 60 inches, pale-olive (SY 6/3), loose fine sand, olive 
(SY 5/3) when moist; calcareous. 

The surface layer of Ulen soils is fine sandy loam or 
loamy fine sand. In some places the C,. horizon is nearer 
the surface and more prominent than that described. 

HUMIC GLEY SOILS 

The Humic Gley soils of this county are in the Arveson, 
Dimmick, Gannett, Hamar, Lamoure, Parnell, Perella, and 
Rauville series. The soils of these series have an A, 
horizon that is black when moist. Some of the soils have 
a B horizon. Because of poor drainage, these Humic 
Gley soils are almost neutral gray, have colors of 5Y hue, 
or, at a depth below 3 feet, have greener or bluer hues. 
Prominent mottles of brown and reddish brown increase 
as the organic staining decreases in the subsoil. 

Some Humic Gley soils are calcareous throughout the 
profile, and some are calcareous only in the horizon of lime 
accumulation. Generally this horizon, or lime zone, does 


86 SOIL SURVEY SERIES 1958, NO. 28 


not occur just below the A, horizon. but is deeper in the 
profile. If it does occur immediately below the A, horizon, 
the lime zone is very weak. ; a 

The Parnell soils are the only Humic Gley soils in the 
county that are on the glacial till plain. These soils are 
in closed depressions on the plain, generally in local 
alluvium that washed from surrounding hillsides. In 
some places the alluvium is more than 5 feet thick, but 
in most, places till occurs at a depth between 3 and 5 feet. 

The Lamoure and Rauville soils are in postglacial 
alluvium. These soils are calcareous at the surface more 
commonly than are any other Humic Gley soils in the 
county. In many places the Lamoure soils in Sargent 
County have a very weak lime zone below the A, horizon. 

The Arveson soils developed in sandy deposits of glacial 
melt water. Arveson soils are limy at the surface in 
many places but generally do not have a lime zone. The 
Gannett soils formed in fine sand or loamy fine sand. ‘They 
are generally mildly calcareous at about 4 feet but are 
entirely free of lime in some places, _ 

ARVESON smrtEs.—The Arveson soils are poorly drained 
or very poorly drained and have formed in sandy glacial 
lacustrine deposits. They generally are calcareous at the 
surface and have a Cgc, horizon in some places, but this 
horizon, is not prominent enough for the series to be classi- 
fied as calcareous Solonchak. 

The Arveson soils are similiar to the Gannett soils but 
are generally calcareous at the surface, whereas the Gan- 
nett soils are noncalcareous at the surface and are cal- 
careous deep in the profile. 

Typical profile: 

A:—0 to 20 inches, gray (2.5Y 5/1) fine sandy loam, very dark 
gray (2.5Y 8/1) when moist; hard when dry, very 
friable when moist ; strongly calcareous. 

Cur—20 to 80 inches, light-gray (5Y¥ 6/1) loamy fine sand, gray 
(5Y 5/1) when moist; loose when dry or moist; single 
grain (structureless) ; moderately calcareous. 

Cye—30 to 86 inches, light olive-gray (5¥ 6/2) fine sand mottled 
with brownish yellow (10YR 6/6); olive gray (5Y 
5/2) when moist, with mottles of yellowish brown 
(10YR 5/8); loose when dry or moist; single grain 
(structureless) ; slightly calcareous. 

Cys—86 to 48 inches, light-gray and light olive-gray (5Y 7/1 
and 6/2) fine sand with many, medium, prominent 
mottles of brownish yellow (1OYR 6/8); gray and 
Olive gray (5Y 6/1 and 5/2) when moist, with mottles 
of yellowish brown (10YR 5/8); loose when dry or 
moist; single grain (structureless); slightly cal- 
careous. 

Og:—48 to 60 inches, yellowish-brown (10¥R 5/4) fine sand 
with many, medium, prominent mottles of dark 
yellowish brown and light gray (1OYR 4/4 and 5Y 
7/1); dark yellowish brown (10YR 4/4) when moist, 
with mottles of very dark brown and gray (10YR 
8/4 and 5¥ 6/1); loose when dry or moist; single 
grain (structureless) ; slightly calcareous. 

Droumick srrms.—In the Dimmick series are poorly 
drained and very poorly drained soils that have formed 
in clay sediments. Dimmick soils in Sargent County 
occur in shallow depressions or swales in the glacial lake 
plains. 

These soils have a thick to moderately thick, black A, 
horizon that is calcareous in some places. In other places 
Dimmick soils are calcareous throughout the profile and 
have a weak to distinct lime zone. The lime zone, how- 
ever, is not. close enough to the surface or prominent enough 
for the series to be classified as calcareous Solonchak. 


In Sargent County, Dimmick clay is in shallow basins. 
This soil is poorly drained but is generally not limy at 
the surface and does not have a C,, horizon. Dimmick 
clay, basins, occurs in very wet depressions and is gen- 
erally caleareous at the surface and strongly calcareous 
immediately below the A, horizon. 

The Dimmick soils occur with Fargo soils but are more 
poorly draimed. 

Typical profile: 


Ai—0 to 8 inches, silty clay that is black (10YR 2/1) when 
dry or moist; fine and medium, granular structure; 
noncalecareous, 

B—8 to 20 inches, very dark gray (2.5Y¥ 3/0) clay, black (2.5Y 
2/0) when moist; moderate, medium and coarse, 
prismatic structure breaking to fine and very fine, 
blocky structure; extremely hard when dry, firm when 
moist, very sticky and very plastic when wet: non- 
calcareous. 

Cyi—20 to 34 inches, gray (5Y 5/1) clay, very dark gray (5¥ 
38/1) when moist; massive (structureless) ; extremely 
hard when dry, firm when moist, very sticky and very 
plastic when wet; slightly calcareous. : 

Cye—-84 to 60 inches, light-gray (5Y 6/1) clay, with many mot- 
tles of white (5Y 8/1)); dark gray (5Y 4/1) when 
moist, mottled light olive gray (5Y 6/2); massive 
(struetureless) ; extremely hard when dry, firm when 
moist, very sticky and very plastic when wet; 
calcareous. 

The surface layer is silty clay loam or silty clay in some 
places, Prisms in the B horizon are from 2 to 6 inches 
thick. In areas where the prisms are 6 inches thick, 
tongues of the A, horizon extend through the entire B hori- 
zon, but where the prisms are about 2 inches thick, the 
tongues of the A, horizon extend to a depth of 10 inches. 
These tongues are wedge shaped. They are larger at the 
top and narrower with increasing depth. 

GaNNET?Y sEeRTes—The Gannett soils developed in fine 
sand or loamy fine sand and are deep and very poorly 
drained. They have a moderately thick or thick, black 
A, horizon that is separated from the gray and olive-gray 
subsoil by a clear or gradual boundary. ‘These soils are 
noncaleareous to a depth of about 4 feet. 

Gannett soils have formed in coarser material than have 
the Arveson soils and are noncalcareous from the surface 
to a depth of several feet. The Arveson soils are generally 
calcareous at the surface. The Gannett soils are more 
poorly drained than the Hamar soils. 

Typical profile: 

Aw—O to 4 inches, dark-gray (10YR 4/1) loamy fine sand, 
black (10YR 2/1) when moist; single grain (structure- 
less) ; nonealeareous. 

Ay—4 to 8 inches, dark-gray (10YR 4/1) fine sand with a few, 
faint mottles of dark grayish brown (10YR 4/2) ; very 
dark gray (10YR 3/1) when moist, with mottles of 
very dark grayish brown (10YR 8/2); loose when 
dry or moist; single grain (structureless) ; non- 
calcareous. 

Cgi—8 to 15 inches, gray (10YR 5/1) fine sand with many, fine, 
distinct mottles of dark yellowish brown (1LOYR 4/4) ; 
dark gray (10Y'R 4/1) when moist, with mottles of 
dark yellowish brown (10YR 3/4) ; loose when dry or 
moist; single grain (structureless) ; noncalcareous. 

Cex—15 to 22 inches, grayish-brown (10Y'R 5/2) fine sand with 
many, fine, distinct mottles of dark yellowish brown 
(LOYR 4/4); dark grayish brown (10XR 4/2) when 
moist, with mottles of dark yellowish brown (10¥R 
3/4); loose when dry or moist; single grain (struc- 
tureless) ; noncaleareous. 
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Cys—22 to 45 inches, grayish-brown (10YR 5/2) fine sand with 
many, medium, prominent mottles of reddish brown 
(2.5YR 4/4); dark grayish brown (10YR 4/2) when 
moist, with many, medium, prominent mottles of dark 
reddish brown (2.5YR 3/4) ; loose when.dry or moist; 
single grain (structureless) ; nonealeareous. 

Cgr—45 to 60 inches, pale-olive (SY 6/3) fine sand with many, 
fine, prominent mottles of reddish brown (2.5YR 
4/4) ; olive (5¥ 5/3) when moist, with mottles of dark 
reddish brown (2.5YR 3/4) ; loose when dry or moist; 
Single grain (structureless) ; slightly calcareous. 

Hamar sertes——The Hamar soils developed in moder- 
ately sandy, glacial lacustrine deposits and are deep and 
imperfectly drained. They have a thick dark A, horizon 
that, in many places, is separated by a gradual boundary 
from a C horizon unstained by organic matter. A weak B 
horizon has formed in some places. Brown and _reddish- 
brown mottles increase as organic staining decreases. 
These soils are calcareous at the surface in some places 
but are not strongly calcareous within a depth of 15 inches. 

The Hamar soils developed in more sandy material than 
the Ulen soils and do not have a prominent lime zone. 
Hamar soils are less calcareous than the Arveson soils, 
which have a prominent Ce, horizon. 

Typical profile: 

A:—0 to 8 inches, dark-gray (10YR 4/1) fine sandy loam, very 
dark gray (1OYR 3/1) when moist; weak, granular 
structure; very friable when moist; nonealcareous. 

AB—8 to 17 inches, dark-gray (10YR 4/1) fine sandy loam, 
black (10YR 2/1) when moist; weak, coarse, pris- 
matic structure; very friable when moist; noncal- 
careous, 

B—17 to 25 inches, gray (10YR 5/1) loainy fine sand, dark 
gray (10YR 4/1) when moist; very weak, granular 
structure to single grain (structureless); noncat- 
careous. 

Cr—25 to 36 inches, pale-brown (10¥R 6/3) loamy fine sand, 
brown (10YR 5/3) when moist; loose when dry or 
moist; single grain (structureless) ; noncaleareous, 

Co—36 to 52 inches, light-gray (2.5Y 7/2) fine sand with many 
mottles of brownish yellow (10YR 6/6); grayish 
brown (10YR 5/2) when moist, with mottles of 
yellowish brown (10¥R 5/6); loose when dry or 
moist; single grain (structureless) ; noncalcareous. 

Cr—52 to GO inches, light-gray and light brownish-gray (2.5Y 
7/2 and 6/2) fine sand with mottles of reddish yellow 
(7.5YR 6/6 and 6/8); grayish brown (2.5Y 5/2) 
when moist, with mottles of brown and strong brown 
(7.5YR 5/4 and 5/6) ; loose when dry or moist; single 
grain (structureless) ; noncalcareous. 

Some Hamar soils are noncalcareous throughout the 
profile, and others are calcareous at the surface but are 
not strongly calcareous within 15 inches of the surface. 
In some soils the C.. horizon is at a depth of more than 
15 inches. 

Lamoourr sertes.—In the Lamoure series are deep, poorly 
drained soils that developed in recent medium-textured 
and moderately fine textured alluvium on the bottom lands 
of streams or rivers. These soils havea thick, dark-colored 
A, horizon and a gleyed subsoil. Although they are gen- 
erally limy at the surface, and the maximum amount of 
lime is below the A, horizon, a distinct C.. horizon has 
not formed. 

The Lamoute soils occur with the La Prairie soils, which 
are better drained than the Lamoure. 

Typical profile: 

A:—0 to 7 inches, very dark gray (2.5Y 3/0) silty clay loam, 
black (2.5Y 2/1) when moist; moderate, granular 
structure; friable when moist, slightly sticky and 
plastic when wet; calcareous. 


Agea—T to 15 inches, dark-gray (5Y¥ 4/1) loam and clay loam, 
very dark gray (5Y 3/1) when moist; texture varia- 
tions in pockets; common, medium sand particles; 
strongly calcareous. : 

Awi—15 to 20-inches, very dark gray (2.5Y 3/1) silty clay 
loam, black (2.5¥ 2/1) when moist; medium, granular 
structure; strongly calcareous, 

Cgeat—20 to 27 inches, gray (5Y 5/1) silty clay loam, dark 
gray (5Y 4/1) when moist; weak, coarse, angular 
blocky structure; friable when moist, slightly sticky 
and plastic when wet; strongly calcareous, 

Cgcaz——27 to 86 inches, light-gray (5Y 6/1) loam with few large 
lime concretions of white (5¥ 8/1); gray (5Y¥ 5/1) 
when moist, with lime concretions of light gray and 
white (5Y 7/2 and 8/2) ; moderate, granular structure ; 
very friable when moist, slightly sticky and plastic 
when wet. : 

Anz—36 to 40 inches, very dark gray (2.5Y 3/0) silt loam, 
black (2.5¥ 2/1) when moist; more strongly calcareous 
than A horizon. 

Cgenir-40 to 46 inches, gray (5Y 5/1) loam, dark gray (5Y 
4/1) when moist; weak, coarse, angular blocky struc- 
ture; strongly caleareous. ; ; 

Crean—46 to 52 inches, light-gray (5Y 7/2) loam with large 
concretions of white (SY 8/1) lime; light olive gray 
(HY 6/2) when moist, with concretions of light-gray 
(5¥ 7/1) lime. 

D—52 to 56 inches, pale-yellow (5¥ 7/3) very fine sandy loam 
with many mottles of dark reddish gray (5YR 4/2); 
pale olive (SY 6/3) when moist, with mottles of dark 
reddish brown (5YR 8/2). 

In Sargent County a black, buried A horizon is common 
in the soil profile. In some places a gravel or sand sub- 
stratum occurs at a depth below 3 feet. 

Parwety serts.—The Parnell soils are deep, dark, and 
poorly drained or very poorly drained. They are on the 
till plain in movainic depressions, where they developed in 
glacial till and local alluvium that washed into the de- 
pressions from surrounding higher soils. In some areas 
of Sargent County, till occurs at a depth of 3 feet, but in 
many areas the alluvium is more than 5 feet thick. The 
Parnell soils have a thick, black A, horizon that is very 
high in organic matter and in places is covered by a thin 
mat of plant remains. The B horizon is firm, blocky, and 
fine textured. Segregated lime is in the upper part of the 
mottled parent material. 

Parnell soils occur with the Barnes and Forman soils, 
which are Chernozems. The Parnell soils occur in deeper, 
wetter depressions on the till plain than do the Tetonka 
soils (Planosols). 

Typical profile: 

A,—0 to 8 inches, black (10YR 2.5/1) silty clay loam, black 
(10¥R 2/1) when moist; weak, medium, platy struc- 
ture; hard when dry, friable when moist, sticky and 
plastic when wet; smooth boundary. 

AB—8 to 11 inches, black (1OYR 2.5/1) silty clay loam, black 
(10¥R 2/1) when moist; medium, angular blocky 
structure; hard when ary, friable when moist, sticky 
and plastic when wet; smooth boundary. 

Ber—11 to 20 inches, very dark gray (2.5¥ 3/1) silty clay, black 
(2.5¥ 2/1) when moist; strong, very fine, angular 
‘blocky structure; firm when moist, very sticky and 
very plastic when wet; continuous, distinct clay films 
on all ped faces ; wavy boundary. 

Bea and Bes—20 to 39 inches, very dark gray (2.5¥ 3/1) silty 
clay, black (2.5¥ 2/1) when moist ; moderate, medium, 
angular blocky structure; sticky and plastic when 
wet; noncaleareous; wavy boundary. 

Ceca—839 to 46 inches, light-gray (5¥ 7/1) silty clay, gray (5¥ 
5/1) when moist; weak, angular blocky structure; 
firm when moist, sticky and plastic when wet; very 
strongly calcareous; clear, smooth boundary. 
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C,—46 to GO inches, light-gray and white (5Y 6/1 and 8/1) 
silty clay loam with many prominent mottles of red- 
dish yellow (7.5¥R 6/6); olive gray (5Y 5/2) when 
moist, with mottles of strong brown (7.5XR 5/6) ; 
weak, angular blocky structure; firm when moist, 
sticky and plastic when wet; moderately calcareous, 
with common, large, soft segregations of lime. 

Generally Parnell soils are noncalcareous to a depth 
greater than 3 feet and contain large segregations of lime 
below that depth, but in some areas these soils are cal- 
careous at or near the surface and do not have a prominent 
lime zone immediately below the A, horizon. The degree 
of mottling varies considerably in the lower part of the 
profile. In some places the lower subsoil contains hard, 
brown, rounded concretions of ironstone that are between 
¥, anc 14 inch in diameter. 

Perera sertes—In the Perella series are imperfectly 
drained soils that developed in medium-textured and 
moderately fine textured glaciofluvial deposits. These soils 
have a moderately thick or thick A, horizon and a weakly 
expressed B horizon that shows little or no increase in 
content of clay. The soils are free of lime to a depth 
greater than 15 inches. 

With the Perella soils, in a catena that formed in lacus- 
trine materials, are the Overly, Bearden, and Colvin soils. 
The Overly soils are Chernozems, and the Bearden and 
Colvin are calcareous Solonchaks. The Perella soils are 
more poorly drained than the Overly soils and differ from 
the Bearden soils by having a B horizon. 

Typical profile: 

A:—0O to 7 inches, very dark gray (LOYR 3/1) heavy silty clay 
loam, black (10YR 2/1) when moist; fine, granular 
structure; hard when dry, friable when moist, sticky 
and plastic when wet; noncalcareous. 

B,-—7 to 16 inches, dark grayish-brown (2.5Y 4/2) silty clay, 
very dark grayish brown (2.5¥ 38/2) when moist; 
fine and very fine, blocky structure; hard when dry, 
firm when moist, very sticky and very plastic when 
wet. 

Bgea—16 to 32 inches, ight-gray (5Y 6/1) silty clay loam, gray 
(5Y 5/1) when moist; massive (structureless) ; hard 
when dry, friable when moist, sticky and plastic when 
wet. 

Cgea—32 to 60 inches, light olive-gray (SY 6/2) silty clay loam 
with many white (5¥Y 8/2) concretions of lime; olive 
gray (5Y 5/2) when moist, with light-gray (5Y¥ 7/2) 
concretions of lime; massive (structureless) ; hard 
when dry, firm when moist, sticky and plastic when 
wet ; strongly caleareous. 

The Perella soils vary mainly in the thickness of the Ay 
horizon and in the depth to lime. 

Ravvitim sertrs.—In the Rauville series are deep, dark, 
very poorly drained soils that developed in postglacial 
alluvium. These soils have a moderately thick to thick, 
black or very dark gray A, horizon and a gleyed subsoil. 
The substratum consists of stratified gravel, sand, silt, and 
clay. 

Rauville soils occur with Lamoure soils. 

Typical profile: 

A:—0 to 10 inches, silty clay loam, black (10YR 2/1) when 
moist; moderate, fine, granular structure; slightly 
calcareous. 

Aig—10 to 20 inches, clay loam, very dark gray (10YR 3/1) 
when moist; common grains of clear quartz sand; 
moderate, granular structure; moderately calcareous. 

C,—20 to 28 inches, sandy clay loam, very dark gray (10YR 
8/1 and 5Y 3/1) when moist; many clear grains of 
quartz sand; slightly calcareous. 
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Dzi— 28 to 48 inches, loamy sand, very dark gray (1lOYR 3/1 
and 2.5Y 3/1) when moist; single grain (structure- 
less) Slightly calcareous, 

Dgz—48 to GO inches, clay loam, olive gray (5Y 4/2) when 
moist, with common mottles that are dark reddish 
brown (S5¥R 3/2) when moist, and with many large 
concretions of lime that are light brownish gray (2.5Y 
6/2) when moist; strongly calcareous. 

Variations in the Rauville soils in Sargent County are 
mainly in the substratum. 


PLANOSOLS 


The only Planosols in the county are in the Tetonka 
series. Planosols have an eluviated surface horizon un- 
derlain by a B horizon that is more strongly illuviated, 
cemented, or compacted than the B horizon of associated 
normal soils. Planosols formed in nearly level upland 
areas under grass or forest vegetation in a humid or sub- 
humid climate. 

Trronka sertes.—The Tetonka soils of Sargent County 
are extensive in shallow depressions in the glacial till plain 
and are inextensive in depressions in the glacial lake plains. 
Like the Parnell soils, the Tetonka soils on the till plain 
generally developed in local alluvium about 3 feet thick 
over glacial till. 

The Tetonka soils are poorly drained and have a mod- 
erately thick or thick A, horizon and a very dark gray, 
mottled A, horizon. In many places the A, horizon is 
separated from the B, horizon by a. gradual boundary. 
The B, horizon is prismatic or blocky in structure. 

Typical profile : 


As—0 to 3 inches, very dark gray (10YR 3/1) silty clay loam, 
black (10YR 2/1) when moist; large amount of fresh- 
ly decomposed organic matter and matted live roots; 
weak, fine, crumb structure; much fine sand of clear 
quartz; noncaleareous. 

Aiw—8 to 10 inches, dark-gray (10YR 4/.5) silty clay loam, 
black (1OYR 2/1) when moist; strong, thin to medinm, 
platy structure; plates are coated with bleached very 
fine sand and silt of clear quartz and are a distinct 
gray on upper side when dry; slightly hard when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; nonecalcareous; clear, wavy 
boundary, 

A:—10 to 18 inches, gray (1O0YR 5/.5) loam with many, fine, 
distinct mottles of light gray (LOYR 6/.5) and brown- 
ish yellow (10YR 6/8) ; very dark gray (10YR 3/.5) 
when moist, mottles of very dark grayish brown 
(10X¥R 3/2); moderate, medium plates coated with 
very fine sand of clear quartz; very hard when dry, 
friable when moist, sticky and plastic when wet; non- 
caleareous ; clear, wavy boundary. 

B:—13 to 16 inches, very dark gray (10YR 3.5/1) clay loam 
with common mottles of brown (1lOYR 5/3) and coats 
of gray (1LOYR 5/1) on blocks; very dark gray (10YR 
3/1) when moist, with mottles of dark brown (10XYR 
4/3) and coats of dark gray (LOYR 4/1) on blocks; 
moderate, very fine, blocky structure; very hard when 
dry, firm when moist, and very sticky and very plastic 
when wet; noncaleareous; clear, wavy boundary. 

Bz—16 to 25 inches, very, dark gray (1OYR 3/1) clay, black 
(10Y¥R 2/1) when moist; weak, coarse prisms breaking 
to strong, medium blocks; extremely hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; noncaleareous; clear, smooth boundary. 

B,—25 to 81 inches, dark-gray (5Y 4/1) sandy clay loam, dark 
olive gray (5Y 3/2) when moist, with common mottles 
of olive (5Y 5/8); weak, coarse prisms breaking to 
moderate, fine, angular blocks; extremely hard when 
dry, very firm when moist, very sticky and very plastic 
when wet; nonealeareous; clear, wavy boundary. 
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Bgea—831 to 36 inches, gray (SY 6/1 and 5/1) loam with com- 
mon, fine, distinct mottles of light olive brown (2.5Y 
5/4) ; olive gray (SY 4/2) when moist, with mottles 
of dark yellowish brown (10¥R 4/4); strongly cal- 
careous but little or no segregated lime; weak, coarse 
prisms breaking to moderate, fine, angular blocks; 
extremely hard when dry, very firm when moist, very 
sticky and very plastic when wet; common, fine- and 
medium-sized pebbles ; clear, smooth boundary. 

Cgca—-86 to 48 inches, light-gray (5Y 6/1) loam, dark gray 
(5¥ 4/1) when moist, with many, fine, distinct mottles 
of white (5Y 8/1) and medium to large, prominent 
mottles of strong brown (7.4YR 4/4) ; weak, medium, 
angular blocky structure; very hard when dry, firm 
when moist, sticky and plastic when wet; common, 
fine- and medium-sized pebbles; very strongly cal- 
careous; many sinall, soft segregations of lime and 
soft, thin crusts of lime on pebbles; clear, smooth 
boundary. 

C,—48 to 60 inches, light-gray (5Y 6/1) and-light olive-brown 
(2.5Y 5/4) loam, gray (SY 5/1) and olive brown (2.5Y 
4/4) when moist, with common, fine mottles of white 
(10YR 8/1) and many, coarse mottles of dark yellow- 
ish brown (10YR 4/4) when dry or moist; hard when 
dry, firm when moist, slightly sticky and slightly 
plastic when wet; common, fine- and medium-sized 
pebbles; strongly caleareous; small amount of soft 
segregations of lime. 


GRUMUSOLS 


The only Grumusols in the county are in the Fargo 
series. Grumusols have a high content of clay, are rela- 
tively uniform in texture, and show signs of local soil 
movement that is a result of shrinking and swelling as 
the soils are alternately dry and wet. Many of these soils 
have a thick, dark A horizon over a limy C horizon; others 
are uniform in general appearance except for signs of 
churning. 

Fanrco strtes.—In the Fargo series are deep, poorly 
drained clays on the glacial plains of Lake Agassiz and 
Lake Dakota. These soils have a thick, black A, horizon 
from. which prominent tongues extend into the gleyed 
subsoil. Fargo soils are generally calcareous at a depth 
of 8 to 20 inches. 

The lack of a prominent C.. horizon near the surface 
distinguishes the Fargo soils from Hegne soils. The 
Fargo soils are better drained than the Dimmick soils. 

Typical profile: 


Aw—0 to 6 inches, silty clay that is black (N 2/0) when dry 
or moist; coarse, blocky structure breaking to very 
fine, granular; hard when dry, firm when moist, sticky 
and plastic when wet; slightly calcareous. 

Ay—6 to 16 inches, clay that is black (N 2/0) when dry or 
moist; coarse, blocky structnre breaking to fine and 
very fine, granular strueture; hard when dry, firm 
when moist, very sticky and very plastic when wet; 
slightly calcareous. 

Agen—16 to 20 inches, very dark gray (2.5Y 8/0) clay, black 
(N 2/0) when inoist; weak, medium, blocky structure 
breaking to fine, granular; hard when dry, firm when 
moist, very sticky and very plastic when wet; few 
large concretions of lime. 

Cu—20 to 44 inches, clay that is black (N 2/0) when dry or 
moist; fine, granular structure; extremely hard when 
dry, firm when moist, very sticky and very plastie 
when wet; slightly calcareous; common gypsum 
crystals. 

Cye—-4+4 to 60 inches, light olive-gray (SY 6/2) clay, dark olive 
gray (SY 5/2) when moist; massive (structureless) ; 
extremely hard when dry, very firm when moist, very 
sticky and very plastic when wet; slightly calcareous; 
many gypsum erystals. 


Tf a Coa horizon occurs, its content of calcium carbonate 
may be small or large. Neverthless, the accumulation of 


calcium carbonate appears to be small. In some places 
the substratum, when moist, is mottled with few to many 
yellow and brown motiles. A. few glacial stones and peb- 
bles are on the surface and in the profile in some places. 


SOLONETZ SOILS 


The Solonetz soils in Sargent County are in the Aber- 
deen, Cresbard, Exline, and Stirum series. The Aberdeen 
and Cresbard soils are strongly solodized, and the Exline 
soils are weakly solodized. 

The Exline and Stirum soils have a dispersed (defloc- 
culated) surface horizon, and a B, horizon that is of 
columnar or prismatic structure. The Aberdeen and 
Cresbard soils are solodized Solonetz soils. In these soils 
the A, horizon is light colored and is underlain by a darker, 
prismatic or columnar B, horizon. The Exline soils show 
some evidence of having an A, horizon, which appears as 
a light-colored coating on the tops of the columns in the 
B, horizon. In road cuts and in other exposed places, 
the surface of Stirum soils flows to a very smooth surface 
when the soils are wet. This surface dries out extremely 
hard. Cultivated fields of the Exline soils have a highly 
dispersed surface layer and, consequently, are hard and 
cloddy. 

ABERDEEN sERTES.—-The Aberdeen series consists of mod- 
erately well drained, strongly solodized Solonetz soils 
that formed in medium-textured or moderately fine tex- 
tured glacial lacustrine deposits. These soils have a mod- 
erately thick or thick, black A, horizon that abruptly over- 
lies a weak or distinct A, horizon. The A, horizon is of 
platy structure and overlies a B, horizon that is prismatic 
or columnar. If the B. horizon is columnar, the columns 
readily break into blocks. These characteristics differ- 
entiate the Aberdeen soils from Exline soils, which have 
a thin A horizon and a strong, columnar B, horizon. Cul- 
tivated fields of the Aberdeen soils have only slight dis- 
persion in the surface soil, whereas those of the Exline 
soils have much. 

Typical profile: 

A:—0 to 8 inches, very dark gray (10YR 3/1) silt loam, black 
(lOYR 2/1) when moist; fine, granular structure; 
soft when dry, very friable when moist; nonealcar- 
eous; abrupt, smooth boundary. 

Ae—§8 to 12 inches, grayish-brown (1OYR 5/2) silt loam, dark 
grayish brown (10YR 4/2) when moist; weak, me- 
dium, prismatic structure; prisms break readily into 
medium plates; slightly hard when dry, friable when 
moist; nonealeareons; abrupt, smooth boundary, 

B.—12 to 26 inches, very dark gray (2.5Y 8/1) clay loam, black 
(2.5¥Y 2/1) when moist; weak, medium, flat-topped 
columns that break readily to moderate, medium 
blocks; hard when dry, firm when moist, sticky and 
plastic when wet. 

Cea —26 to 40 inches, light brownish-gray (2.5Y 6/2) silty clay 
loun, dark grayish brown (2.5Y 4/2) when moist; 
massive (structureless); common gypsum crystals 
visible; hard when dry, friable when moist; strongly 
calcareous, 

C—40 to 60 inches, pale-yellow (2.5Y 7/4), laminated silty clay 
loam, light yellowish brown (2.5Y 6/4) when moist; 
hard when dry, friable when moist; calcareous. 

The B, horizon is columnar in some places and pris- 
matic in others. The columns or prisms are fragile and 
break into medium to very fine blocks. The substratum 
is laminated silty clay loam, laminated silt. and clay, or 
stratified silt, fine sand, and clay. 

Cresparp sertes—The Cresbard series consists of 
strongly solodized Solonetz soils that developed in glacial 
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till. They have a moderately thick or thick, black A. 
horizon and a weak or distinct A. horizon. The A, horizon 
is underlain by a B, horizon that is generally prismatic or 
blocky in structure. In some areas the B, horizon has a 
columnar structure in which the columns readily break 
into blocks. 

Cresbard soils have a profile similar to that of the Aber- 
deen soils, but the Aberdeen soils formed in lacustrine 
deposits instead of glacial till. 

Typical profile: 


Ayw—0O to 8 inches, very dark gray (10YR 3/1) silt loam, 
black (1OYR 2/1) when moist; fine and very fine, 
granular structure ; soft when dry, friable when moist ; 
nonealeareous. 

A.:—8 to 14 inches, gray (10YR 5/1) silt lonm, dark gray 
(10¥R 4/1) when moist; weak, medium, platy struc- 
ture with many pores; soft when dry, very friable 
when moist. 

Bs—14 to 26 inches, very dark gray (10YR 8/1) clay, black 
(10Y¥R 2/1) when moist; fine and medium prisms that 
break easily to moderate, medium blocks; hard when 
dry, firm when moist, sticky and plastic when wet. 

C—26 to 36 inches, very dark gray and grayish-brown (10YR 

8/1 and 2.5Y 5/2) clay loam, black and dark grayish 

brown (10YR 2/1 and 2.5Y 4/2) when moist; hard, 

when dry, friable when moist, and sticky and plastic 
when wet; caleareous. 

to 47 inches, clay loam that is grayish brown and 

olive gray (2.5Y 5/2 and 5Y 5/2) when moist, with 

many, fine mottles of strong brown (7.5YR 5/8); 

massive (structureless) ; strongly calcareous; many 

gypsum crystals. 

C—47 to 60 inches, clay loam that is olive gray, light olive 
brown, and Hght gray (5Y 5/2, 2.5Y 5/6, and 2.5¥ 
7/2) when moist; massive (structureless); friable 
when moist, sticky and plastie when wet; caleareous. 


The Cresbard soils in the county vary mainly in the 
thickness of the A, and A, horizons. 

Exnine sertes.—The Exline soils are weakly soledized 
Solonetz soils that developed in medium-textured to fine- 
textured, glacial lacustrine deposits. In areas of native 
grass the Exline soils have a thin A horizon and a strong, 
columnar B, horizon. In cultivated fields the surface 
layer is highly dispersed and is hard and cloddy. ‘These 
characteristics differentiate the Exline from the Aberdeen 
soils, in which the A, horizon is thicker and the B, horizon 
Is weaker. 

Typical profile: 


A,—0 to 6 inches, very dark gray (10YR 3/1) loam, black 
(1O¥R 2/1) when moist; fine, granular structure; 
sticky and plastic when wet; abrupt, smooth 
boundary. 

Bu—6 to 10 inches, very dark gray (5Y 3/1) clay loam, black 
(5Y 2/1) when moist; strong, medium, columnar 
structure; extremely hard when dry, very firm when 
moist, very sticky and very plastic when wet; non- 
caleareous; clear, wavy boundary. 

B.s—10 to 17 inches, dark grayish-brown (2.5Y 4/2) clay loam, 
very dark grayish brown (2.5¥ 3/2) when moist; 
strong, medium, columnar structure; extremely hard 
when dry, very firm when moist, very sticky and very 
plastie when wet; limy around the columns and in the 
few large root holes. 

Bsca—17 to 24 inches, light-gray (SY 7/2) clay loam, pale yel- 
low (5Y 7/3) when moist; tongues of olive (5Y 5/3 
when dry, 4/8 when moist) ; fine and very fine, blocky 
strueture; hard when dry, friable when moist, slightly 
sticky and plastic when wet; very strongly calcareous ; 
abrupt, smooth boundary, 
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D.—24 to 80 inches, olive-yellow (2.4 Y¥ 6/6) loam, light olive 
brown (2.5Y 5/6) when mcist; friable when moist, 
slightly sticky and slightly plastic when wet; mod- 
erately calcareous; abrupt, smooth boundary. 

D.—30 to 40 inches, pale-olive (5Y 6/38) silt loam, olive (5Y¥ 
5/3) when moist; weak, blocky structure; sticky and 
plastic when wet; strongly calcareous; clear, smooth 
boundary. 

Dsea—40 to 48 inches, light yellowish-brown (2.5Y¥ 6/4) silt 
loam with common white (SY 8/1) concretions of 
lime and reddish-brown (5YR 4/4) concretions 
of iron; light olive brown (2.5Y 5/4) when moist, 
with white (5Y 8/2) concretions of lime and dark 
reddish-brown (5YR 3/4) concretions of iron; weak, 
angular blocky structure; sticky and plastic when 
wet; strongly calcareous. 

G—48 to 60 inches, light-gray (5Y 6/1) silt loam, gray (5¥ 
5/1) when moist, with @ark reddish-brown (5YR 2/2 
and 3/4) coneretions of iron; concretions nearly round 
with vertical axis longer than horizontal; nonsticky 
and nonplastic when wet ; moderately calcareous. 

Exline soils have a thin, gray A, horizon in some areas, 
but generally the only evidence of this horizon is a gray 
coating on the rounded tops of the columns in the By, 
horizon. The substratum in Sargent County commonly 
is loamy fine sand and fine sand. 

Srrrum. sertes——The Stirum series consists of poorly 
drained Solonetz soils that developed in sandy glacial 
deposits from melt water. The thin to moderately thick 
A, horizon: is underlain by a B, horizon that has a coarse, 
columnar structure. The upper part of the B, horizon is 
stained with organic matter, but the organic matter de- 
creases with increasing depth, and the horizon is nearly 
neutral, dark gray to dark olive gray in the lower part. 
Stirum soils are generally calcareous at or near the sur- 
face, and they have a weakly to moderately expressed 
horizon of segregated Hme. The differentiating charac- 
teristics of these soils are (1) the very large, columnar 
structure of the B, horizon, and (2) the consistence of 
the soil, which is elastic when moist or wet and is very 
hard or cementlike when dry. In road cuts or other 
exposed surfaces, the Stirum soils flow to a smooth surface 
when they are wet. When the surface dries, it becomes 
extremely hard and has a continuous covering of clear 
sand that resembles frost. 

The Stirum soils ave closely associated with the Arveson 
soils and differ from them by having very large columns 
or prisms and an elastic consistence when wet or moist. 
The faces of the columns or prisms are stained and coated 
with clay. 

Typical profile: 

Ai:—0 to 5 inches, loam that is very dark gray (SY 3/1) when 
moist; weak, fine, crumb structure; very friable when 
moist, slightly sticky and plastic when wet; mod- 
erately caleareous; clear, smooth boundary. 

Auv—5 to 10 inches, fine sandy loam that is dark olive gray 
(5Y 3/2) when moist; compound structure that is 
weak, medium, prismatic and moderate, very fine, 
blocky ; friable when moist, slightly sticky and plastic 
when wet; strongly calcareous; clear, smooth 
boundary. 

B:—10 to 21 inches, sandy clay loam that is olive gray (5Y 
5/2) when moist; coarse, prismatic structure; prism 
faces coated with continuous, distinct clay films 
that are dark olive gray (5Y 3/2) when moist; friable 
to firm when moist, sticky and plastic when wet; 
very strongly calcareous. 
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Ceca—21 to 26 inches, sandy clay loam that is dark gray 
(5¥Y 4/1) when moist; weak, medium, angular blocky 
structure; friable when moist, sticky and plastic when 
wet; very strongly caleareous; many light-gray con- 
eretions of lime; abrupt, smooth boundary. 

C.—26 to 60 inches, olive-gray (SY 5/2, moist) fine sandy loam, 
light yellowish-brown (2.5Y 6/4, moist) loamy fine 
sand, and olive (5Y 5/3, moist) loamy very fine sand 
in successive layers; prominently mottled with strong 
brown, dark reddish brown, black, and pale olive; 
strongly calcareous. 

Stirum loam is the only Stirum soil identified in Sargent 
County. The prismatic or columnar structure of the B, 
horizon can be seen but is not prominent. In some places 
segregated lime occurs within or just below the B horizon, 
or is lower in the profile. The Cg horizon is underlain 
by a cemented layer. The Stirum soils are strongly alka- 
line and nonsaline, and they have a high percentage of 
exchangeable sodium below the upper few inches. 


Azonal order 


In Sargent County the great soil groups in the azonal 
order are Alluvial soils and Regosols. 


ALLUVIAL SOILS 


Alluvial deposits in Sargent County are inextensive. 
They ave mainly on the bottom lands of the Wild Rice 
River, which has a shallow, narrow valley. Narrow belts 
of alluvial soils also occur along small tributaries of the 
Wild Rice River and in old, abandoned channels of other 
small streams. The soils in these alluvial deposits are 
cut up Into small, irregularly shaped areas by the old 
channels. 

In Sargent County, only the Fairdale and La Prairie 
soils developed in this postglacial alluvinm. The Fair- 
dale and a Prairie soils have an AC horizon sequence. 
The Fairdale soils are lighter colored than La Prairie 
soils. The horizons in La Prairie soils are discernible in 
most places but are not distinct anywhere. Generally, 
the soils in alluvium have only a thick, dark-colored A. 
horizon, for other genetic horizons have not developed. 
Beneath the A. horizon are alluvial strata that are not 
related. to each other genetically. 

Fatrpare sertes.—The Fairdale series consists of mod- 
erately well drained, medium-textured Alluvial soils of 
the northern Chernozem region. These soils have a thin 
or very thin, very dark gray or very dark brown A, 
horizon that overlies grayish-brown. to light-gray alluvial 
layers of calcareous, stratified silt loam and fine sand. 
The Fairdale soils typically occur on the bottom Jands 
along rivers and streams in the western part, of the Lake 
Agassiz plain. They are distinguished from La Prairie 
soils by their thinner A, horizon and by lighter colored, 
more stratified parent materials, They are lighter colored 
and better drained than Lamoure silt loam. The Fair- 
dale soils are subject to frequent flooding and consequently 
receive thin to thick deposits annually. These soils are 
inextensive and are unimportant in agriculture. 

Soil profile: 

A;:—0 to 3 inches, silt loam that is very dark brown (2.5¥ 
2/2) when moist; moderate, very fine, granular strue- 


ture; very friable when moist; moderately caleare- 
ous; abrupt boundary. 


C:—8 to 6 inches, very fine sand that is light gray (2.5Y 6/1) 
when moist; loose when dry or moist; moderately 
caleareous; abrupt boundary. 

C:—6 to 8 inches, silt loam that is dark grayish brown (2.5Y 
4/2) when moist; weak, medium, platy (laminar) 
structure; friable when moist ; moderately calcareous ; 
abrupt boundary. 

Aw—8 to 11 inches, silt loam that is black (10YR 2/1) when 


moist; strong, medium, granular structure; very 
friable when moist; very mildly calcareous; clear 
boundary. 


Cu--11 to 60 inches, very fine sandy loam that is very dark 
grayish brown (10YR 3/2) to dark grayish brown 
(10YR 4/2) when moist; very friable when moist; 
moderately calcareous. 


The substratum of Fairdale soils is stratified silt loam, 
fine sand, and silty clay loam. Generally, one or more 
buried surface layers occur within a depth of 5 feet. The 
Fairdale soils are calcareous in most places, but in some 
places they are noncalcareous or only mildly calcareous. 

La Prarie sertes.—La Prairie series consists of deep, 
dark, medium-textured soils on bottom lands, mainly along 
the Wild Rice River. These soils have a moderately thick 
or thick A, horizon. La Prairie soils are darker than the 
Fairdale soils and have a thicker A, horizon. They are 
better drained than the Lamouve soils. 

Typical profile: 


A.—0 to 8 inches, very dark gray (10YR 3/1) silt loam, black 
(10¥R 2/1) when moist; fine, granular structure ; 
very friable when moist. 

Aica—8 to 20 inches, dark-gray (1LOYR 4/1) silty clay loam, 
very dark gray (10Y¥R 38/1) when moist; granular 
structure; friable when moist, slightly sticky and 
plastic when wet; slightly calcareous. 

Cea—20 to 28 inches, light brownish-gray (2.5¥ 6/2) silty 
clay loam, grayish brown (2.5Y 5/72) when moist; 
friable when moist, slightly sticky and plastic when 
wet; strongly caleareous. 

C—28 to 36 inches, grayish-brown (2.5Y 5/2) silt loam, dark 
grayish brown (2.5Y 4/2) when moist; fine, granular 
structure; friable when moist; slightly calcareous. 

Cer—36 to 42 inches, light-gray (5Y 7/1) silty clay loam, gray 
(5Y 6/1) when moist; firm when moist, sticky and 
plastie when wet; slightly calcareous. 

Cu—42 to 48 inches, light olive-gray (5Y 6/2) sandy clay 
loam, olive gray (5Y 7/2) when moist; friable when 
moist; slightly caleareous. 

Czx—48 to GO inches, gray (SY 6/1) silty clay loam, gray (5Y 
5/1) when moist; firm when moist, sticky and plastie 
when wet; slightly calcareous. 


The profile of La Prairie soils commonly contains a 
buried surface horizon. In many places the substratum 
is stratified silty clay loam, sandy loam, sandy clay loam, 
and silt loam, 


REGOSOLS 


The Regosols in this county are in the Buse, Hecla, 
Sioux, Valentine, and Zell series. The soils in these series 
have an Ay horizon that is dark colored because organic 
matter has been added to the soil when plants have died 
and decayed. The only morphologic changes in the parent 
material are some organic-matter staining in the upper 
part of the profile, some removal of the more soluble 
salts, and a weak horizon of accumulated lime in some 
places. 

The Buse soils developed in glacial till. Small culti- 
vated areas on the tops of knolls or on hillsides are light 
colored in many places because some of the thin, dark 
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surface soil has been removed by erosion, and some of the 
light-colored parent material has been mixed with the sur- 
face layer by tillage. ; : 

The Hecla and Valentine soils developed in sandy de- 
posits from glacial melt water. These deposits have been 
reworked by wind in many places. Most areas of these 
soils in the county have a hummocky relief and are so 
droughty and susceptible to wind erosion that they can- 
not be cultivated. 

The Sioux soils consist of a thin mantle of loam or sandy 
loam over gravel. These soils generally are in native 
grass and are not suitable for cultivation, 

The Zell soils resemble the Buse soils but have developed 
in deposits of lacustrine silt rather than in glacial till. 
In Sargent County the Zell soils occur mainly on the 
breaks along the Wild Rice River. 

Buse sertes.—Buse soils are excessively drained Rego- 
sols of the Chernozem soil region. They developed in 
glacial till on the tops of low knolls, on hills or ridges in 
the till plain, and on the upper part of steep slopes. Buse 
soils have a thin to moderately thick A, horizon that is 
generally separated from the C horizon by a gradual 
boundary. In the upper part of the C horizon is a weak 
lime zone. 

The Buse soils and Zell soils have similar profiles but 
different kinds of parent material. The parent material 
of the Zell soils is medium-textured lacustrine deposits. 

Typical profile: 

A.—0 to 4 inches, dark-gray (1OYR 4/1) loam, black (10YR 
2/1) when moist; medimn and fine, granular struc- 
ture; very friable when moist, slightly sticky and 
slightly plastic when wet; slightly calcareous, 

C:—4 to 18 inches, light yellowish-brown (2.5Y 6/4) loam, 
light clive brown (2.5Y 5/4) when moist; weak, 
coarse, prismatic structure;friable when moist, 
slightly sticky and slightly plastic when wet; strongly 
calcareous; few shale particles. 

C:—18 to 36 inches, light yellowish-brown (2.5¥ 6/4) loam 
with common mottles of Hight gray (2.5¥ 7/2) ; light 
olive brown (2.5Y 5/4) when moist, with mottles of 
light brownish gray (2.5Y 6/2); weak, coarse, pris- 
mmatie stincture; friable when moist, slightly sticky 
and slightly plastic when wet; strongly calcareous. 

C:—36 to GO inches, light yellowish-brown (2.5Y 6/4) loam 
mottled with light gray and brownish yellow (2.5Y 7/2 
and 10YR 6/6); light olive brown (2.5Y 5/4) when 
moist, with mottles of light brownish gray and yellow- 
ish brown (2.5¥ 6/2 and 10YR 5/6); massive (struc- 
tureless) ; friable when moist, slightly sticky and 
slightly plastic when wet; slightly calcareous. 


The A, horizon of Buse soils ranges from 2 to 6 inches 
in thickness. This horizon directly overlies a weak Cea 
horizon or grades gradually to a calcareous AC horizon 
that has a weak, coarse, prismatic structure. The AC 
horizon graces gradually to the C horizon. 

Hxrena sentes.—The Hecla soils are moderately well 
drained Regosols that have a thick A horizon. They de- 
veloped mainly in sandy deposits of glacial melt water. 
These soils'have a weak to distinct C horizon below the 
depth to which the soil is stained by organic matter. 


The Hecla soils are on lower, more gentle slopes than 
Maddock soils and have a thicker A horizon. They are 
not so well drained as the Maddock soils. 

Typical profile: 

Ai—O to 12 inches, dark-gray (10¥R 4/1) fine sand, very dark 
gray (10YR 3/1) when moist; very friable when 
moist ; noncalcareous ; smooth boundary. 

Aa—I12 to 22 inehes, dark-gray (LOYR 4/1) loamy fine sand, 
very dark gray (10YR 8/1) when moist; noncal- 
careous. 

Aie—22 to 30 inches, grayish-brown (10YR 5/2) fine sand, dark 
gray (10YR 4/1) when moist; loose when, dry or 
moist; single grain (structureless) ; noncalcareous. 

C:—30 to 48 inches, light brownish-gray (10YR 6/2) fine sand, 
grayish brown (10YR 5/2) when moist; loose when 
dry or moist; single grain (structureless) ; noneal- 
careous; wavy boundary. 

C.:—48 to 60 inches, light brownish-gray (10YR 6/2) loamy 
fine sand, grayish brown (10YR 5/2) when moist; 
many mottles of dark yellowish brown (10YR 4/4) 
when moist and yellowish brown (10YR 5/4) when 
dry. 

The soil types mapped in Sargent County are fine sandy 
loam, loamy fine sand, and fine sand. The Hecla soils 
have an AC horizon sequence in most places. In some 
places a weak B horizon has formed and the soils grade 
toward Chernozems. In moderately shallow phases of 
the Ffecla soils, the substratum consists of glacial till or 
of silty or clayey lacustrine deposits. 

Sioux srerms.—In the Sioux series are excessively 
drained, shallow soils that developed in a thin mantle of 
glacial alluvium over outwash of gravel or sand, or both. 
The soils generally have segregated lime in the upper part 
of the gravel or sand. 

Sioux soils occur with the Renshaw soils but are shal- 
lower than those soils over the gravel or sand. 

Typical profile: 

Ar—0 to 4 inches, very dark grayish-brown (10YR 3/2) loam, 
very dark brown (10YR 2/2) when moist; medium, 
granular structure; noncalcareous. 

C—4 to 6 inches, dark grayish-brown (2.5Y 4/2) gravelly loam, 
very dark grayish brown (2.5Y 3/2) when moist; 
calcareous. 

Dea—G to 13 inches, grayish-brown and white (2.5Y 5/2 and 
10YR 8/2) gravelly loam, dark grayish brown and 
light gray (2.5Y 4/2 and 10YR 7/2) when inoist; soft 
line coats on pebbles and in pebble sockets; very 
strongly calcareous. 

D—138 to 60 inches, brown, reddish-brown, and yellowish- 
brown (7.5XR 5/4, 5YR 4/4, and 10YR 5/8) gravel 
and some coarse snud; colors in stratified layers of 
varying thickness, 

The main variation in the Sioux soils of the county is 
the thickness of the loamy alluvial mantle, which is less 
than 18 inches thick. 

VALENTINE SERtEs.—The Valentine soils are excessively 
drained Regosols that developed in fine sand or loamy 
fine sand in areas where the wind has formed hummocks 
ordunes. The Valentine soils occur closely with the Hecla 
and Maddock soils but differ from them in having a much 
thinner surface horizon that is stained with organic 


matter. 
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Typical profile: 


A—0O to 2 inches, very dark gray and gray (10YR 3/1 and 5/1) 
fine sand, black and dark gray (10YR 2/1 and 4/1) 
when moist; loose when dry or moist, single grain 
(structureless). 

C—2 to 60 inches, grayish-brown (2.5Y 5/2) fine sand, dark 
grayish brown (1OYR 4/2) when moist; loose when 
dry or moist, single grain (structureless). 


The Valentine soils vary only in the depth of organic- 
matter staining. This depth is less than 10 inches. 

Zrii serms.—The Zell soils are excessively drained and 
developed in silty lacustrine deposits. In Sargent County 
these soils are mainly on breaks along the Wild Rice River. 
They have a thin to moderately thick, dark-colored A 
horizon that is directly underlain by lighter colored parent 
material. The parent material has segregated lime in its 
upper part, 

The Zell soils have a profile similar to that of the Buse 
soils, which formed in glacial till instead of lacustrine 
deposits. 

Typical profile: 


Aip—0 to 6 inches, dark-gray (10YR 4/1) silt loam mottled 
with white (2.5¥ 8/2); very dark gray (10YR 8/1) 
when moist, with mottles of light yellowish brown 
(2.5Y 0/4); fine and very fine, granular structure; 
calcareous, 

Ce—6 to 18 inches, white (2.5Y 8/2) silt loam, light yellowish 
brown (2.5Y 6/4) when moist; weak, medium, pris- 
matic structure; soft when dry, very friable when 
moist; very strongly calcareous. 

C:—18 to 25 inches, white and pale-yellow (2.5Y 8/2 and 8/4) 
silt loam, mottled with yellow and reddish yellow 
(10YR 7/6 and 7.5YR 6/6); grayish brown and light 
olive brown (2.5Y 5/2 and 5/4) when moist, with 
mottles of brownish yellow and strong brown (10YR 
6/6 and 7.5YR 5/6); weak, fine and medium, platy 
structure; calcareous. 

Cr—25 to 35 inches, light brownish-gray to light yellowish- 
brown (2.5Y 6/2 and 6/4) silt loam that has large 
circular stains of brownish yellow (1OYR 6/6) ; gray- 
ish brown and light olive brown (2.5Y 5/2 and 5/4) 
when moist, with large cireular stains of yellowish 
brown (10¥R 5/6); weak, fine and medium, platy 
structure; calcareous. 

C:—35 to 60 inches, pale-yellow (2.5Y 8/4) silt loam, light 
yellowish brown (2.5Y 6/4) when moist; fine, platy 
structure; calcareous. 


The A horizon generally ranges from 2 to 6 inches in 
thickness and in some places is underlain by a weak Coa 
horizon. In other places the A horizon grades gradually 
to a caleareous AC horizon and that, in turn, to the C 
horizon. 


Mechanical and Chemical Analysis 


Table 12 contains data on the-mechanical and chemical 
properties of some selected soils in Sargent County. The 
profiles of these soils are described in the section “Forma- 
tion and Classification of Soils.” The information in the 
table is useful in determining how soils formed and in 
classifying them. It can be used in estimating water-hold- 


ing capacity, fertility, tilth, susceptibility to wind erosion, 
and other properties that affect soil management. The 
data on reaction, electrical conductivity, and the percent- 
age of exchangeable sodium can be used in evaluating the 
possibility of reclaiming and managing saline or alkali 
soils. 


Field and laboratory methods 


All samples used to obtain the data in table 12 were col- 
lected from carefully selected pits. The samples are rep- 
resentative of the soil material that. is made up of particles 
less than 34, inch in diameter. During the sampling, esti- 
mates were made of the fraction of the sample consisting 
of particles larger than 34 inch, If necessary, the sample 
was sieved after it was dried, and rock fragments larger 
than 34 inch in diameter were ciscarded. ‘Then the mate- 
rial made up of particles less than 34 inch was rolled, 
crushed, and sieved by hand to remove rock fragments 
larger than 2 millimeters in diameter. The fraction that 
consists of particles between 2 millimeters and 34 inch in 
diameter is recorded in the table as the percentage of 
particles larger than 2 millimeters. This percentage is 
calculated as percent of the total weight of particles 
smaller than 34 inch in diameter. 

The percentage of fractions that consists of particles 
larger than 34 inch, and the percentage of those between 
2 millimeters and 34 inch, is somewhat arbitrary. But the 
fractions at these sizes do contain relatively unaltered rock 
fragments larger than 2 millimeters im diameter and do 
not contain slakeable clods of earthy material. 

Unless otherwise noted, all laboratory analyses were 
made on oven-dried material that passed the 2-millimeter 
sieve. In table 12, values for extractable sodium and 
potassium are the amounts extracted by the ammonium 
acetate method, minus the amounts that are soluble in 
the saturation extract. 

Standard methods of the Soil Survey Laboratory were 
used to obtain most of the data in table 12. Determina- 
tions of clay were made by the pipette method (3, 4, 
4). The reaction of the saturated paste and that of a 
1:10 water suspension were measured witha glass elec- 
trode. Organic carbon was determined by wet combustion, 
using a modification of the Walkley-Black method (6). 
The calcium carbonate equivalent was determined by 
measuring the volume of carbon dioxide emitted from soil 
samples that were treated with concentrated hydrochloric 
acid. The cation-exchange capacity was determined by 
direct distillation of absorbed ammonia (6). To deter- 
mine the extractable calcium and magnesium, calcium 
was separated as calcium oxalate and magnesium as 
magnesium ammonium phosphate (6). Extractable 
sodium and potassium were determined on original 
extracts with a flame spectrophotometer. The methods 
of the U.S. Salinity Laboratory were used to obtain the 
saturation extract (7). Soluble sodium and potassium 
were determined on the saturation extract with a flame 
spectrophotometer. 
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Tass 12.— Mechanical and chemical 


. {Absence of cata 
ee rep 
f 


Particle size distribution Reaction (pH) Organic matter 
Med- | Fine | Very 
Soil type Horizon| Depth | Very | Coarse} ium sand fine Silt Clay | Larger Texture Satu- 
coarse | sand | sand | (0,25- | sand | (0.05- | (0.002 | than rated 1:10 |Organic! Nitro- | Ratio 
sand | (t-0.5 | (0.5- 0,10 (0,10- | 0.002 | mm.) | 2mm, paste carbon | gen C/N 
(2-1 | mim.) 0,25 | mm.) 0.05 | mm.) 
mm.) mm.) mi,) 
Inches | Percent| Percent| Percent| Percent| Percent) Percent| Percent) Percent Percent | Percent 
Aastad loam_.....------- Alp 0-7 3.2 6.4 6.2 10.3 7.3 37.8 28.8 (!) Clay loam. a 7.4 7.9 3.99 | 0.331 12.0 
B: 7-14 3.9 5.6 5.8 10.6 7.6 33.8 32.8 8.5 | Clay loam. “ 7.3 8.0 1,60 140 1L4 
B: 14-17 4.2 5,0 4.5 7.6 7.3 39.8 31.6 §.4 | Clay loam. a 7.6 8.6 1,25 ML 11.3 
Coat 17-28 10. 2 11.4 4.7 10. 8+ 4.6 aL 26.8 3.0 | Loam “ 7.7 8.8 48 60 8.0 
Cong 28-32 8.4 10.4 7 12.5 10.8 28.8 21.4 15.5 | Loan 8.0 8.7 
Cen3 32-43 6.4 7.9 6.4 10.6 9.0 34.2 25.5 18.1 | Loam. 8.1 8.6 
2Ces 43-60 5.4 7.1 6.2 10.5 9,2 25,7 8.8 | Loam... a 7.8 3.3 
Forman loam....--.----- Ap 0-8 3.0 5.6 4.2 10.3 9.5 31.9 8.2 | Clay loam. a 7.0 U7 3.47 325 10.7 
Ba 8-14 2.3 6.2 5.9 U5 10.1 32.3 2.6 | Clay loam. = 7.0 7.4 2. 30 195 18 
Bs; 14-17 3.2 5.4 5.2 W5 10,6 28.0 6.4 4 7.6 8.6 94 101 9.3 
Coat 17-26 4.2 5.9 5,7 11.3 10.2 27.6 7.8 ie 7.8 8&7 51 054 0.4 
Cons 26-37 4.7 6.8 6.0 10.9 9.7 . 28.5 7.3 a 7.9 &8 
Cons 37-44 3.5 6.4 6.3 11.4 9.8 33. 6 29.0 6.2 - 7.8 8.6 
3c 144-60 4.2 6.7 6.2 11.8 10.1 33.8 27.2 9.8 iS 7.7 8.2 
Hecla fine sand. 0-12 2.7 54.5 32. 2 6.0 4.5 Fine sand a 6.9 7.2 2.2 
12-22 2.2 50.7 34,2 7.4 5.4 Loamy fine sand. = 6.7 7.0 3 . L3 
Ale 22-30 2.4 53. 8 33.6 5.1 5.0 Fine sand_ is 4.8 7.0 .53 . 060 8.8 
Ci 30-40 2.2 54.8 34.2 a7 5.0 Fine sand. 4 6.8 7.0 
C2 40-48 2.5 55.8 33.1 3.9 4.6 Fine sand. a 6.8 7.0 
Cs 48-60 1.4 43.7 40.0 87 6.2 Loamy fine 2 6.8 7.3 
Parnell silty clay loam_-_} Ai 0-8 1.0 3.7 4.3 50. 9 39.3 6.6 7.3 4. 64 412 11.3 
AB 8-11 1.2 4.3 4.8 48.9 39.5 6.4 7.0 2.18 . 237 9.2 
Ba 11-20 a) 3.1 4.9 47.3 43.1 6.5 7.0 - 88 107 8.2 
Ba 1 20-30 9 3.0 4.9 44.2 46.1 6.7 7.5 -48 070 6.8 
Bag 30-39 8 3.1 5.8 44.3 45.3 7.2 8.2 
Ceen 30-46 3 1.0 19 55. 2 41.1 7.6 8.4 
Ce 46-60 2 .3 11 61.2 36.4 7.5 8.4 
Stirum loam___..-.--..-- Au 0-5 1.0 21.3 26.6 28.3 7.8 8.4 6, 23 606 10.3 
Au 5-10 4,2 39.2 7.5 18.0 8.4 0.5 2.23 2213 10.5 
B: 10-21 1.9 48.8 10.7 13.7 8.8 9.9 - 93 - 093 10.0 
Cos 21-26 1.2 27.4 30. 4 14.1 8.7 98 49 048 10, 2 
Da 26-34 1.0 40.4 34.7 11.9 8.4 9.5 
Dea 34-48 = 1.0 46.9 35.4 7.56 Loamy fine sand_._ 8.2 93 
Dy 48-64 2 3 3.0 38.0 39.8 Lg Jopmty very fine 8.1 9.0 
Sand, ¢ 
- (O) 64-65 15.0 5.9 5.0 23.8 30.9 15.8 3.6 [_------- Loamy sand 9___.-_2.. 8.2 91 
Svea loam...-_..-----.-- Aipt 7 2.3 44 5.1 11.1 8.0 43.0 26,1 1.0 | Loam 6.8 |.------- 4.6 359 12.8 
Aw 7-13 17 4.6 4.8 9.7 7.8 44.1 27.3 1.0 | Clay loam = 6.6 |. 2.67 209 12.8 
Aa 13-18 24 5.5 5.0 9.4 7.4 42.4 27.9 .9 | Clay loam. z 6.6 |. 1.20 14 10.5 
Bi 18-21 2.5 5.1 4.8 9.3 7.2 40.6 30. 6 1.4 | Clay loam ¥ 6.6 |- 1.03 - 102 10.1 
Ba 21-28 | ° 3.4 5.9 6.6 13.3 8.7 33.6 28.6 2.9 | Clay loam. 7 7.0 |. 56 . 068 8.2 
Con 28-35 4.6 5.4 5.6 12.3 8.5 36.0 27.6 3.0 | Clay loam = 8.0 |. 43 048 9.0 
Con2 35-43 3.2 4.5 4.9 10.3 7.4 38.9 30.8 2.6 | Clay loam a 8.3 |. 30 - 034 8.8 
en 43-60 2.1 3.2 3.2 6.9 6.0 42.8 35.8 1.6 | Clay loam.__ 8.3 21 030 7.0 
Tetonka silty clay loam__| Au 0=3° e-sese3 “7 1.6 8.3 9.2 46.4 $3.8 |.soc.ce Silty clay loam._.-.--- 6.4 6.9 6, 87 565 12.2 
Ap 3-10 3 1.0 14 4.0 5.5 55.6 32.2 |_ .| Silty clay loam. 5.7 6.3 6. 29 - 581 10.8 
Aa 10-13 3.8 4.3 4.3 9.0 8.6 45.4 24.6 Loam. 7 5.6 6.3 1. 26 141 8.0 
By 13-16 2.5 3.5 3.7 7.9 7.8 39.6 35. 0 Clay lo: é 5.4 6.3 87 104 8.4 
Ba 16-25 2.8 4.5 5.0 9.6 7.9 29,2 41.0 Clay...-- S 5.5 6.8 . 53 O64 8.3 
Bg 25-31 8.5 10.7 8.8 13,5 8.3 20.4 29.8 Silty clay 2 6.2 6.9 41 |. 2 
Baca 31-36 5.9 8.4 7.7 14.3 0.8 29.0 24.9 Loam. a 7.6 8.7 233 |. Ee 
Cece 36-48 10.8 10.3 7.2 IL 8.5 31.0 20.7 Loam. S 7.6 8.9 24 |. is 
Ce 48-60 8.4 9.5 7.8 138.1 9.6 31.5 20.4 Loam. 84: 8.9 18 J. 
1 Trace, « Below 60 inches, the volume weight of Forman loam is 1.84 grams of soil per cubic 
2 Ces horizon of Aastad loam contains 33 milliequivalents of gypsum per 100 grams of soil. centimeter. 
30 horizon of Forman loam contains 29 milliequivalents of gypsum per 100 grams of 5 Snail shells in sand fraction. 


soil, 
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properties of selected soil profiles 
indicated by dashed lines] 


Moisture held at— Extractable cations Saturation extract soluble 
Electri- 
cal con- Cation- Ex- 
ductivity] CaCO; exchange change- Volume | Moisture 
(EC x13] equiv- 1/10 1/3 15 capacity able weight at 
millimhos} alent atmos- atmos- atmos- | NH,AC Ca Mg Na K Na Na k Ca Mg saturation 
per cin, phere phere pheres 
at 25° ©.) 
Meq.} Meq./ Meq./ Méeq./ Meq./ Afeq./ 
100 gin. « | 100gm, | Percent liter liter liter liter 
0.9 . i: 31.0 1 1 yj. - 0.7 0.4 5.3 3.5 
3) . . 27.8 Ae 1 -8 2 4.4 3.8 
1.0 5 23.0 |. wk af Ld 2 4.6 4.6 
3.1 32 23.0 17.4 74 11.5 6 +2 1.2 22 14.1 22.6 
' 7.4 6 19.6 14.0 6.3 91 1.3 .2 22.3 2 20.3 80.8 
7.9 29 22,1 16.6 nue 10.8 1.9 -2 27.2 .2 20.5 &2. 7 
7.5 22 22.5 174.4 8.8 10.2 16 +2 24.0 3 22.2 75.7 
1.6 38. 5 27.1 15.4 20.4 2.3 6 18 8.8 5.0 
11 32.4 24.0 13.9 25.5 1.0 4 (5 5.8 4.0 
9 25.2 18.8 9.8 16.2 4 5 3 4.4 3.1 
8 23,1 16.8 7.9 12.9 3 6 +2 3.5 3.8 
2.8 24,0 18.0 8.2 12.2 .3 3.6 3 2.1 24.0 
3.5 24.5 18.2 8.6 13. 3 3 7.5 3 16.8 25.9 
4.5 24.6 17.8 8.7 4 3 W.1 4 23.3 34.5 
5 10.0 5.9 3.7 7.7 5.8 1.6 5 4 8 2.6 2.2 
a4 10.9 6.6 4.6 8.6 6.8 1.6 |. A 4 4 2.2 2. 
od 8.7 5.1 3.4 7.0 5.4 1.6]. -2 A 2 1.9 1 
ad 7.4 4.4 3.0 5.8 4.1 1.6 |. -2 -4 .2 2.2 1.6 
.4 7.6 4.6 3.0 5.3 3.8 LS f 2 .4 ct 18 1.5 
6 11.7 6.4 3.8 ral 5.3 2.2 S +2 4 12 2.6 22 
11 56.1 45.6 20.5 35. 6 28,2 8.6 wl 1.9 a ae 76 4.4 
8 46.2 36.2 18.1 30.8 23.3 8.2 1 1.6 4 8 4.6 3.0 
7 41.9 33.4 18.0 28. 1 20.2 8.6 dl 1.5 4 ays 3.6 2.3 
6 38,9 34.4 18.8 20.1 21.1 a1 vl 1.7 -3 6 3.2 2.3 
3 39.6 34.2 19.3 29.8 26.2 9.2 il 1.8 3 9 4.9 2.7 
8 41.7 37.7 15.9 18.4 - ell 1.0 4 16 6.0 2.5 
a) 39.7 36.5 17.4 21.8 al 1.2 5 7 5.2 2.7 
1.1 7 47.6 37.6 19.4 7.9 oe 2.1 2 2.6 1.7 3.7 4.4 87.4 
L3 12 30.9 20.2 10.7 13.4 3.3 1.6 20 Wn5 1.6 1.6 1.2 50.5 
14 16 23.8 245 10.2 8.4 3.5 14 3 14.0 6 1.5 Lg 46.0 
3.2 Ww 28.0 20.8 0.9 R4 4.2 1.1 al 27.0 8 1.6 2.2 59.6 
6.2 13 24.1 14,8 5.8 7.5 3.9 8 23 51.6 1,2 O.4 20.4 42.2 
6.0 i 17.2 10.0 5.0 7.2 3.0 6 21 41.0 11 10.4 33.3 36.7 
6.0 10 15.4 91 4,2 6.2 2.4 a) 19 35.0 9 16,1 25.5 32.9 
5.4 29 15.1 7.8 2.8 Cc Sel (eee) POO eRe 2.5 iA 39 23.7 8 18.1 O11 |acec este 34.2 
.6 47.5 33.5 16.6 35.9 22.6 8.5 al AL 60,8 
6 41.5 29.7 14,9 27.8 15,8 7.6 1 -2]- 53.9 
.6 3L.6 24.8 12.2 22.5 11.8 7.8 -2]- 43.8 
6 3L.5 24.2 41.6 22.8 1L.6 8.4 4 |. 44.5 
rial ee 29,5 22,1 10.7 20.5 9.8 gL li}. 45,4 
+7 27.5 19.6 9.4 32.7 23,3 9.2 elie 43.8 
8 | 29.8 22.0 10.5 35.8 22.5 12.9 wid. 50. 2 
18 35,2 27.9 13.9 30. 2 20. 6 9.2 22. 57.6 
1.2 50.1 37.3 21.9 37.3 25.6 (ee Roe eee 3.1]. wf 2.3 7.1 4.1 88.8 
6 54,2 42.4 20.8 35.0 19.6 6.3 |. 2.1 |. 3 1.0 3.3 2.1 87.2 
a) 27.8 21.4 9.8 15,9 8.2 3.7 |. Liye 3 «6 L8 1.6 43.6 
25]. 30.1 23,2 13.0 22.2 12.1 5.9 |. 12]. 3 Ai 2.2 1.3 47.5 
.4 31.5 24.8 14.8 25.9 15.7 7.9 |. Lil. .3 4 19 1.2 59,8 
a) 26.3 20.0 14.0 18.8 12.1 5.7 |- .6 tL 4 3 2/2 1.7 | 47,2 
rote 18.5 16.7 8.8 13.2 cane |e! Al 6 4 4.4 2.1 41.7 
+7 26 16.0 14.6 65 9.3 a 3]. an 4 4.1 2,2 36.1 
ok 23 16.0 14.2 6.6 93 a 3h. 4 4 4.2 2.0 30. 6 
1 
§ Shot, probably manganese, in sand fraction. § Worizon not designated, 
7 Some calcium carbonate in sand fraction, § Fractions of very course, coarse, and medium sand are mostly caleium carbonate, 
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Glossary 


Aeration, soil, ‘The exchange of air in soil with air from the at- 


re. The air in a well-aerated soil is similar to that in 
We ena seoneres but the air in a poorly aerated soil is con- 
siderably higher in carbon dioxide ‘and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single mass or 
cluster, such as a clod, crumb, block, or prism. . 

Alkali soil. Generally, a highly alkaline soil. Specifically, an 
alkali soil has such a high degree of alkalinity (pH 8.5 or 
higher) or such a high percentage of exchangeable sodium (15 
percent or more of the total exchangeable bases), or both, that 
the growth of most crop plants is reduced, ; 

Alluvial soils. A great soil group in the azonal order. Soils form- 
ing from material (alluvium) recently deposited by water and 
showing little or no modification of the original materials by 

il-forming processes. 

Allivina: Fine material; such as sand, silt, or clay, that has been 

sited on land by water. 
siccunble wiuietare capacity. The difference between the amount 
of water in a soil at field capacity and the amount in the same 

goil at the permanent wilting point. Commonly expressed as 
inches of water per inch depth of soil. The amount of water 
that the soil can hold available to plants, . 

Caleareous soil. A soil that contains calcium carbonate, or a soil 
that is alkaline in reaction because of the presence of calcium 
earbonate. Soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Catena. A sequence, or “chain,” of soils on a landscape, developed 
from one kind of parent material but having different char- 
acteristics because of differences in relief and drainage. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil that is 
40 percent or more clay, less than 45 percent sand, and less 
than 40 percent silt. . ; 

Claypan. A compact, slowly permeable soil horizon that contains 
moré clay than the horizon above and below it. A claypan is 
commonly hard when dry and plastic or stiff when wet. 

Color, soil. See Munsell system. ; ; 

Complex, soil. A mapping unit consisting of different kinds of 
soils that occur in such small individual areas or in such an 


intricate pattern that they cannot be shown separately on a 
publishable soil map. Barnes-Buse loams, rolling, is a soil 
complex in Sargent County. 

Concretions, Hard grains, pellets, or nodules of various sizes, 
shapes, and colors consisting of concentrations of compounds 
that cement the soil grains together. The composition of some 
concretions is unlike that of the surrounding soil, Calcium 
earbonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The combination of properties that causes soil 
particles in an aggregate to crumble or stick together when 
crushed between the fingers. Because it is affected by moisture, 
consistence is described for soil when it is dry, moist, or wet. 
Loose.—Noncoherent ; when moist or dry, will not hold together 

in a mass. 

Friable—When moist, crushes easily under pressure between 
uae and forefinger and can be pressed together into a 
amp. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinetly notice- 
able. 

Plastic-—-When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a wire when 
rolled between thumb and forefinger. 

Sticky—When wet, adheres to other material; tends to stretch 
somewhat and pull apart, rather than pull free from other 
material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—_Whoen dry, breaks into powder or individual grains under 
very slight pressure. 

Cementcd.—Hard and brittle; little affected by moistening. 

Deflocculate. To separate or break down soil aggregates into 
individual particles; to disperse the particles of a granulated 
clay to form a clay that runs together or puddles, 

Dispersion. The defloceulation of the soil and its suspension 
in water. 

Fertility. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when light, moisture, tempera- 
ture, physical condition (or tilth) of the-soil, and other growth 
factors are favorable. 

Friable. See Consistence, soil. 

Genesis, soil. The manner in which the soil originated, with spe- 
cial reference to the processes responstble for the develop- 
ment of the sotum, or true soil, from the unconsolidated 
parent material. 

Glacial till. Unassorted, nonstratified rock materials (clay, silt, 
sand, and boulders) that have been transported by glacial 
ice and then deposited, or have been deposited by melt water 
as it flowed from glacial ice. 

Glaciofluvial deposits. Material moved by glaciers and subse- 
quently sorted and deposited by streams flowing from melt- 
ing ice; the deposits are stratified and occur in the form of 
kames, eskers, deltas, and outwash plains. 

Granular. See Structure, soil. 

Green-manure crop. A crop grown for the purpose of being turned 
under in an early stage of maturity, or soon after maturity, 
to improve the soil, especially by the addition of organic 
matter, 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes. 

Lacustrine deposits. Materials deposited in lake waters and sub- 
sequently exposed by the lowering of the water level or by the 
rising of the land. 

Leaching. The removal of soluble materials from svils or other 
material by percolating water. 

Mottled. Trregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and poor drainage. Descriptive terms are as 
follows: Abundance—few, common, and many; size—fine, 
medium, and coarse; contrast—faint, distinct, and prominent. 
The size measurements are—/jine, less than 5 millimeters 
(about 0.2 inch) in diameter along the greatest dimension; 
medium, ranging from 5 millimeters to 15 millimeters (about 
0.2 to 0.6 inch) in diameter along the greatest dimension ; 
and coarse, more than 15 millimeters (about 0.6 inch) in 
diameter along the greatest dimenston. 
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Munsell system. A system for designating color by three vari- 
ables—hue, value, and chroma. For example, a notation 
of 10YR 6/4 (light yellowish brown) is a color with a hue of 
10¥NR, a value of 6, and a chroma of 4, 

Nutrient, plant. Any element taken in by a plant, essential to its 
growth. Plant nutrients are nitrogen, phosphorus, potassium, 
calcium, magnesium, sulfur, iron, manganese, copper, boron, 
zinc, and perhaps others obtained from the soil; and carbon, 
hydrogen, and oxygen obtained largely from air and water. 

Parent material. The horizon of weathered rock or partly 
weathered soil material from which the soil has formed; 
horizon C in the profile. 

Ped. A crumb, prism, block, or other individual natural soil 
aggregate, in contrast to a clod. 

Permeability, soil. The quality of a soil horizon that enables 
water or air to move through it. Terms used to describe 
permeability are very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

Phase, soil. A subdivision of a soil type, series, or other unit in 
the soil classification system made because of differences in 
the soil that affect management. <A soil type, for example, 
inay be divided into phases because of slope, stoniness, thick- 
ness, or other characteristic. Phase variations have practical 
importance, although they nay or may not be reflected in the 
profile and do not affect the classification of the soil. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. See also Horizon, 
soil. 

Saline-alkali soil.; A soil that contains a harmful concentration of 
salts and exchangeable sodium; or contains harmful salts and 
has a highly alkaline reaction; or contains harmful salts and 
exchangeable sodium and is strongly alkaline in reaction. 
The salts, exchangeable sodium, and alkaline reaction occur 
in the soil in such location that growth of most crop plants 
is less than normal. 

Saline soil. A soil that contains soluble salts in amounts that 
impair the growth of plants but that does not contain excess 
exchangeable sodium. 

Sand, Individual mineral particles in a soil ranging in diameter 
from 0.05 millimeter to 2.0 miHimeters. Most sand grains 
consist of quarta, but they may be of any mineral composition. 
The textural class name of any soil that is 85 percent or more 
sand and not more than 10 percent clay. See also Texture, 
soil. 

Series, soil. A group of soils developed from a particular type of 

parent material and having genetic horizons that, except for 

texture of the surface layer, are similar in differentiating 
characteristics and in arrangement in the profile. 

Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter in diameter) 


Silt. 
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to the lower limit of very fine sand (0.05 millimeter in di- 
ameter). Soil of the silt textural class is 80 percent or more 
silt and less than 12 percent clay. y 

A natural, three-dimensional body on the earth’s surface 
that supports plants and that has properties resulting from 
the integrated effect of climate and living matter acting 
upon parent material, as conditioned by the relief of the soil 
over periods of time. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that, are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The 
principal forms of soil structure are platy (laminated), pris- 
matic (vertical axis of aggregates longer than horizontal), 
columnar (prisms with rounded tops), blocky (angular or 
subangular), and granular. Structureless soils are (1) single 
grain (each grain by itself, as in dune sar ov (2) massive 
(the particles adhering together without any regular. cic.v- 
age, as in many claypans and hardpans). In Sargent County 
the principal forms of soil structure are granular, platy, 
blocky, columnar, and prismatic, and there are structureless 
soils. 

Subsoil. That part of the soil profile commonly below plow depth 
and above the parent material. Technically, the B horizon. 

Substratum. Any layer lying beneath the solum, or true soil; the 
C or D horizon. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness; the 
plowed layer. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. (See also Clay, Sand, and Silt.) The 
basic textural classes, in order of increasing proportions of 
fine particles, are as follows: sand, loamy sand, sandy loam, 
loam, silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, loamy sand, 
and sandy loam classes may be further divided by specifying 
coarse, fine, or very- fine. 

Tilth, soil, The physical condition of the soil, especially soil 
structure, in relation to tillage and to plant growth. Good 
tilth refers to the friable state of a soil and is associated with 
high noncapillary porosity and stable, granular structure. A 
soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
fieult to till. 

Topsoil. A presumed fertile soil or soil material, ordinarily rich 
in organie matter, used to topdress roadbanks, lawns, and 
gardens, 

Topography. The elevations or inequalities of the land surface, 
considered collectively. Relief. 

Type, soil. A subdivision of the soil series made on the basis of 
differences in the texture of the surface layer. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL CONSERVATION SERVICE 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. A second 


capital letter, A, B, C, or D, shows the slope. 


Most symbols without a 


slope letter are those of nearly level soils, such as Fargo clay, or of 
land types, such as Fresh water marsh. 
that the soil has been moderately eroded; 3 shows that the soil has been 
severely eroded. The letter x at the end of a 3-letter or 4-letter symbol 
shows that the soil has been eroded, but the degree of erosion cannot 


be estimated reliably. 


SYMBOL NAME 
Aa Aastad clay loam 
Ab Aastad loam 
Ac Aastad-Cresbard loams 
Ad Aberdeen silt loam 
Ae Aberdeen-Exline silty clay loams 
Am Artesian ponds 
An Arveson fine sandy loam 
BbC Barnes-Buse loams, rolling 
BbC2 Barnes-Buse loams, rolling, eroded 
Bc Barnes-Buse stony loams 
BdB Barnes-Svea loams, undulating 
BdB2 Barnes-Svea loams, undulating, eroded 
Bt Bearden silty clay loam 
Bk Bearden-Tetonka silt loams 
Br Borup, Colvin, and Perella soils 
BvD Buse-Barnes loams, strongly rolling 
BvD2 Buse-Barnes loams, strongly rolling, eroded 
Cp Colvin and Perella soils, saline 
Oc Dimmick clay 
Dm Dimmick clay, basins 
Ov Divide loam 
EcA Eckman silt loam, nearly level 
EcB Eckman silt loam, undulating 
EmB Eckman and Maddock loams, undulating 
Emc Eckman and Maddock loams, rolling 
Ex Exline complex 
Fe Fargo clay 
FoB Forman-Aastad loams, undulating 
FoB2 Forman-Aastad loams, undulating, eroded 
Fs Forman-Aastad stony loams 
Fvc Forman-Buse foams, rolling 
FvC2 Forman-Buse loams, rolling, eroded 
Fw Fresh water marsh 
Ga Gannett loamy fine sand 
GgA Gardena-Glyndon loams, sandy substratum, 
nearly level 
GmA Gardena-Glyndon silt loams, nearly level 
GoA Glyndon loam, sandy substratum, nearly level 
GsA Glyndon silt loam, nearly level 
Ha Hamar fine sandy loam 
Hb Hamerly complex 
Hf Hamerly-Aastad loams 


Soil map constructed 1962 by Cartographic Division, 
Soil Conservation Service, USDA, from 1952 aerial 
photographs. Controlled mosaic based on North Dakota 
plane coordinate system, south zone, Lambert con- 
formal conic projection, 1927 North American datum. 


SYMBOL 


Hh 
Hkx 
HIAx 
HIBx 
HmA 
HnAx 
HoA 
Hwx 
Hz 
Hfa 


La 
Lf 
Lo 


MdBx 
MdC 

MkAx 
MkBx 
MkCx 


OaA 
OcB 
Os 

Ove 
OyA 


Pa 
Pe 


Ra 
RhA 
RhB 
Ro 


SpA 
St 
Sv 


Tk 
Tp 


Un 


VvaD 
VhC 


ZmC 
ZmD 


The number 2 in any symbol shows 


NAME 


Hamerly-Svea loams 

Hecla fine sand 

Hecla fine sandy loam, nearly level 

Hecla fine sandy loam, undulating 

Hecla fine sandy loam, moderately shallow, nearly level 
Hecla loamy fine sand, nearly level 

Hecla loamy fine sand, moderately shallow, nearly level 
Hecla-Maddock loamy fine sands 

Hegne clay 

Hegne-Fargo clays 

Lamoure silty clay loam 

La Prairie and Fairdale soils 

La Prairie silt loam 


Maddock loamy fine sand, undulating 

Maddock loamy fine sand, rolling 

Maddock fine sandy loam, moderately shallow, nearly level 
Maddock fine sandy loam, moderately shallow, undulating 
Maddock fine sandy loam, moderately shallow, ro!ling 


Overly silt loam, nearly level 

Overly silty clay loam, undulating 
Overly-Aastad silt loams 

Overly and Barnes silt loams, rolling 
Overly-Bearden silty clay loams, nearly level 


Parnell soils 
Perella silty clay loam 


Rauville soils 

Renshaw loam, nearly level 
Renshaw loam, undulating 
Renshaw and Sioux soils 


Spottswood-Wessington loams, nearly level 
Stirum and’ Arveson loams 
Svea loam 


Tetonka silt loam 
Tetonka and Parnell soils 


Ulen fine sandy loam, moderately shallow 


Valentine fine sand, hilly 
Valentine-Hecla fine sands, hummocky 


Zell silt loam, rolling 
Zell silt loam, hilly 


SARGENT COUNTY, NORTH DAKOTA 


WORKS AND STRUCTURES 


Highways and roads 


Dual 


Good motor 


Poor motor 


Trail 


Highway markers 


National Interstate oo. 


Railroads 


Single track 


Multiple track 


Abandoned 


Sn olen lle cele oll od 

Bridges and crossings 
Road 
Trail, foot 
Railroad 
Ferries occ 

Ford 

Grade 

R. R. over 


R. R. under 


Tunnel 


BiGABS: wicwdanncanermnamnacurenss 

SCHOO! cersmepsccse sececeensavaedes c 

HUTCH ste cteesennaaenscodenes i 

Station cece 
Mines and Quarries cesses Rz 
Mine dump 


Pits, gravel or other 


Power lines 


Pipe (INOS: wssicancanttessemanesttiees Le ee oe 


! 1 
GOBER csc cnnscszsisiesranntsosotsinn al 


Dams 


Levees 


OU WES: cisscteneserponineaenemanaccantin é 


NORTH DAKOTA AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 


County 


Township, U. S. 


Section line, corner eres oe 


Reservation 


Land grant 


DRAINAGE 
Streams 


Perennial 


Intermittent, unclass, 


Crossable with tillage scene _—— 
implements = 
CANAL 
Canals and ditches ee ee, 
DITCH 


Lakes and ponds 
Perennial _. re —e 
Intermittent 


Wells 


RSPIIGS: weaves losranitctogeeeaee: ‘a 


Marsh = Seve Aa pees ee sae Sa 
WEE SBOE cacsicsescondniceninncnricnsoncamapes v 
RELIEF 
Escarpments 
Bedrock VV YY YY ON yyy 
Other AUT IGrrrHy enn eye 
Prominent peaks oo... it 
Large Small 
si, 
Depressionig  -scmsaccecmseatictacass Ayhat ry 


SOIL SURVEY DATA 


Soil boundary 
and symbol 
Gravel ...... 
Stones 
Rock outcrops 
Chert fragments 
Clay spot 
Sand spot 
Gumbo or scabby spot 


Made land ee 


Severely eroded spot ooo. cccccccssese 


Blowout, wind erosion 


Gullies 


Map 
symbol 


Mapping unit 


Aastad clay loam -- --------- 
Aastad loam....------------ 
Aastad-Cresbard loams. --._- 
Aberdeen silt loam. -_..------ 
Aberdeen-Exline 


Artesian ponds____.--------- 
Arveson fine sandy loam_--.-- 
Barnes-Buse loams, rolling - - - 


Barnes-Buse loams, rolling, 
eroded..__--------------- 


Barnes-Buse stony loams----- 


Barnes-Svea loams, undu- 
lating. cscoc cones cteses 
Barnes-Svea_ loams, undu- 


lating, eroded..._--------- 
Bearden silty clay loam... -- - 
Bearden-Tetonka silt loams_- 


Borup, Colvin, and Perella 
SOS. 2ocnnsseceeseeesacs 


Buse-Barnes loams, strongly 
rolling....-.--«.-<+--4++-- 


Buse-Barnes loams, strongly 
rolling, eroded. ._--------- 


and Perella 


Dimmick clay....---------- 
Dimmick clay, basins------.- 
Divide loam_._-..--~------- 


Symbol 


IIc-6 
Tic-6 
Iils~P 
IIIs-P 


IfIs-P 
VITIs-1 
IIIwe-3 
IlTe-6 


Itle-6 
VIs~Si 


IIe-6 


Ile-6 
Tle-4L 
Te-4L 


Ilw-4L 
Vie-Si 
VIe-Si 


IIws-4L 
Vw-WL 
Vw-WL 
TIs-4 


Capability Unit 
Page 


33 
33 
36 
36 


36 
40 
37 
36 


36 
39 


33 


33 
33 
33 


34 
39 
39 
37 
38 


38 
36 


GUIDE TO MAPPING UNITS AND CAPABILITY UNITS 


Mapping unit 


Eckman silt loam, nearly 


Eckman silt loam, undulating 


Eckman and Maddock loams, 
undulating. .._.---------- 


Exline complex __.---------- 
Fargo clay ....-.-+.2-+4----< 
Forman-Aastad loams, undu- 


Forman-Aastad loams, undu- 
lating, eroded_._---------- 


Forman-Aastad stony loams-_- 
Forman-Buse loams, rolling. - 


Forman-Buse loams, rolling, 
eroded_._...-.--~-------- 


Fresh water marsh......--- 
Gannett loamy fine sand_-.--- 


Gardena-Glyndon loams, 
sandy substratum, nearly 
level. 2c. cecsne ste ceoceses 


Gardena-Glyndon silt loams, 
nearly level._....-.------- 


Glyndon loam, sandy sub- 
stratum, nearly level_.__..- 


Glyndon silt loam, nearly 
level uo25-2 2 see soe ene 


Hamar fine sandy loam- ----- 
Hamerly complex....------- 


Page 


Symbol 


IIc-6 
IIe-6 


TIe-5 


IIIe-5 
VIs-SL 
II we-4 


IIe-6 


TIe-6 
VIs-Si 
IITe-6 


Tile-6 
VIIIw-1 
JIIwe-2 
IIe~5 
IIc-6 
TIe-4L 


TIe-4L 
TIwe-3 
Ile-4L 


Capability unit 


Page 


33 
33 


33 


Map 
symbol 


Hf 
Hh 
Hkx 
HiAx 


HIBx 
HmA 
HnAx 
HoA 
Hwx 


Hz 
Hia 
La 

Lf 

Lp 
MdBx 


MdC 


MkAx 


MkBx 


Mapping unit 


Hamerly-Aastad loams_------ 
Hamerly-Svea loams____----- 
Hecla fine sand____.--.----- 


Hecla fine sandy loam, nearly 
leveloe 222 cccscenss sees 


Hecla fine sandy loam, mod- 
erately shallow, nearly level_ 


Hecla loamy fine sand, nearly 
16V6l co ecsudecwesdnes aus 


Hecla loamy fine sand, mod- 
erately shallow, nearly level_ 


Hecla-Maddock loamy fine 
GANds2o 252 2us2aceseeetece 


Hegne clay_..-...---------- 
Hegne-Fargo clays_----.---- 
Lamoure silty clay loam... -- 
La Prairie and Fairdale soils__ 
La Prairie silt loam_-_-------- 


Maddock loamy fine 
undulating. __.----------- 


Maddock loamy fine sand, 
rolling: 23. -ss4sececcnces 


Maddock fine sandy loam, 
moderately shallow, nearly 
IOV Ol vcahs a do kuneewenanous 


Maddock fine sandy 
moderately shallow, undu- 
lating 3.35 2- sense cece ses 


23 


Symbol 


TIe-4L 
Iie-4L 
Vie-Sa 


Tlle-3 
IIle~3 
IIfe-3M 
IVe-2 
IVe-2M 


1Ve-2 
Ilwe-4L 
IIwe-4L 
liw-4L 
VIe-Si 
He-6 


IVe-2M 


ViIe-Sa 


TiIe-3M 


Te-3M 


Capability unit 
Page 


33 
33 
38 


35 


35 


35 


Map 
symbol 


MkCx 


Oad 
OcB 


Os 
OvE 


OyA 


Pa 
Pe 
Ra 
RhA 
RhB 
Ro 
SpA 


St 

Sv 
Tk 
Tp 
Un 


VaD 
VhC 


ZmC 
ZmD 


Mapping unit 
Maddock fine sandy loam, 
moderately shallow, rolling- 
Overly silt, loam, nearly level_. 
Overly silty clay loam, undu- 


Overly-Aastad silt loams- - --- 


Overly and Barnes silt loams, 
TONG. weet sede cee 


Overly-Bearden _ silty 
loams, nearly level-_------- 


Parnell soils. .-------------- 


Renshaw loam, nearly level... 
Renshaw loam, undulating - -- 
Renshaw and Sioux soils_---- 


Spottswood-Wessington loams, 
nearly level._.......-~---- 


Stirum and Arveson loams___ 


Tetonka silt loam___-------- 
Tetonka and Parnell soils____ 


Ulen fine sandy loam, mod- 
erately shallow___..------- 


’ Valentine fine sand, hilly__..- 


Page 


23 
24 


24 
24 


24 


24 
24 
25 
25 
25 
25 
26 


26 
26 
27 
27 
27 


Capability unit 


Symbal Page 
IVe-3M 38 
Tle-6 33 
Iie-6 33 
IIc-6 33 
IIle-6 36 
TIc-6 33 
Tilw—4 37 
Ilw-6 34 
Vw-WL 38 
IIIs-5 36 
ITIs-5 36 
VIs-SW 39 
Iis-5 36 
IlIsw-5 37 
IIc-6 33 
IIw-6 34 
TIw-6 34 


Ilie-3M 35 
Vile-CS 39 


Vie-Sa 38 
IITe-6 36 
Vie-Si 39 
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SARGENT COUNTY, NORTH DAKOTA — SHEET NUMBER 124 
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SARGENT COUNTY, NORTH DAKOTA — SHEET NUMBER 130 
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SARGENT COUNTY, NORTH DAKOTA — SHEET NUMBER 132 
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SARGENT COUNTY, NORTH DAKOTA — SHEET NUMBER 134 
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SARGENT COUNTY, NORTH DAKOTA — SHEET NUMBER 136 
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SARGENT COUNTY, NORTH DAKOTA — SHEET NUMBER 140 
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SARGENT COUNTY, NORTH DAKOTA — SHEET NUMBER 142 
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